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INTRODUCTION 
It has been rightly pointed out by a number of persons that "education 
is the single most critical item in any national strategy". No where is 
this more evident than in the highly competitive economic arena. Economic 
competitiveness stems from technological competitiveness, which in turn 
depends on the quality of scientific and engineering talent, the ability to 
innovate, and the ability to translate innovation into commercially viable 
products. The bottom 1 i ne depends on the qua 1 i ty of our education and 
research enterprise. It is no longer strictly a local matter. The success 
of our business and industry requires an ability to compete in the world 
marketp 1 ace. It is not just the Orlando area vs. Tampa or At 1 anta, etc. 
but Orlando vs. the world. A good product line in Orlando has to compete 
in the world market or it probably will soon not compete at all. Thus as 
Orlando continues development as a world class community, it must be 
supported by a world class university. A university that can supply first 
class talent and contribute to the research and knowledge base on which 
economic and industrial development depend. 
In reviewing the preliminary goals suggested by the Greater Orlando 
Chamber of Commerce Project 2000 Strategic Planning effort, nearly half had 
an education/research need imbedded in them. Education and research issues 
will have to be addressed to achieve the goal. As this process distills 
those preliminary goals into action plans, one should expect most of them 
to express in one way or another education and research needs. That's 
where the action is and the challenge will be to meet those needs for the 
Orlando area to compete in the world market. 
We are pleased to note the contributions of College of Engineering 
faculty and students to that end. The continued growth of engineering at 
UCF enhances our ability to serve the Greater Orlando community, the State, 
and the Nation! 
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Robert D. Kersten, Ph.D., P.E. 
Dean, College of Engineering 
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DEAN'S OFFICE REPORT 
At the close of its eighteenth year of operation, the College of 
Engineering may be characterized as being in a very healthy, dynamic and 
growing status. Research and education programs are thriving. All 
programs are pertinent to the needs of Florida and producing graduates who 
are in great demand. 
The unparalleled growth and development of the College of Engineering 
at UCF is one of those community success stories of which we a 11 can be 
justifiably proud. Initial enrollment in 1968 was 184 students. In 1986 
it is nearly 3,000 placing UCF in the top 20 percent of all engineering 
schoo 1 s in the United States. The charter faculty numbered eight, today 
94. Three minority students were enrolled in the charter class, today 
nearly 400. 
At the first commencement in 1970, three engineering degrees were 
awarded. During 1985-86, over 500 B.S., B.E. T., M.S., and Ph.D. degrees 
were awarded. As of this date there are 3,517 UCF engineering alumni 
serving in all areas of professional practice. 
In 1968 the sma 11 group of faculty and students were housed in the 
Library and two "borrowed" laboratories in the Chemistry Building. Today, 
with the completion of CEBA I (Center for Engineering and Business 
Administration), the College of Engineering enjoys over 150,000 sq. ft. of 
office, classroom and laboratory space. The laboratory complex includes 
over 40 specialized laboratories and nearly $8 million worth of equipment. 
CEBA I has become a "showcase" for modern engineering education, an 
unprecedented accomplishment for an eighteen-year-old institution. 
Sponsored research performed by students and faculty over the 18 years 
totals nearly $15 million with the annual rate expected to exceed $2 
million during the next year. This activity includes over 300 projects 
ranging over various environmental concerns, materials, micro-electronics, 
space flight, computers, simulation, structures, natural disasters, 
instrumentation, electro-optics, acoustics, power generating, design 
automation, etc. The resulting work product (publications, reports, 
documents, and monographs) now numbers in the thousands including 18 books 
and a dozen patents. 
Students and faculty alike have received national awards for their 
efforts including 11 outstandi ng student chapter" . awards, Mini-Baja and 
Concrete Canoe race winners, and 11 fellow 11 awards by several professional 
and technical societies. Seven faculty have held national office in 
various societies and thirteen have served as editors of proceedings or 
journals. 
Faculty are active throughout the community; from Little League 
coaching, Rotary Clubs and Church life to Orlando Area Chamber of Commerce, 
Mid-Florida Industrial Development Commission, East Central Florida 
Regional Planning Council, the Planning and Zoning Commission, the 
Environmental Pollution Control Board, the Lakes Advisory Board, and the 
Fi re Code Board of Appea 1 s of Orange County, to the Governor 1 s High-Tech 
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and Industry Council, State Board of Professional Engineers, DER Committee 
on Stormwater Management, and all the major engineering societies. 
The continuing influx of industry and economic development of Central 
Florida will place unprecedented demands on the engineering profession to 
develop the needed infrastructure as well as the talent required by 
industry to remain competitive in an increasingly international 
competition. Therefore, the maturing of the community's College of 
Engineering comes at a very opportune time. Engineering faculty and 
students will continue to bring recognition and great credit to the 
University, the community, and the profession. 
Chairman: 
Faculty: 
DEPARTMENT OF CIVIL ENGINEERING AND ENVIRONMENTAL SCIENCES 
DEPARTMENTAL REPORT 
Dr. David R. Jenkins 
B. Beck, D.L. Block, W.E. Carroll, W.F. Carroll, C.D. Cooper, 
H.H. Harper, J.P. Hartman, C.M. Head, E. Jackson, R.D. 
Kersten, S.S. Kuo, D.S. Leftwich, W.M. Mclellan (Emeritus), 
J.N. Seaman (Deceased), B.R. Snyder, J.S. Taylor, M.P. 
Wanielista, and Y.A. Yousef 
The 1985-86 Academic Year saw the Department of Civil Engineering and 
Environmental Sciences reaching new horizons. In both academic and 
research activities, the Department takes very seriously the responsibility 
of our profession to maintain and improve the infrastructure of our 
society. Our academic program was rounded out with the approva 1 by the 
Board of Regents of our Ph.D. program in Civil Engineering. This means 
that the Department now offers degree programs in both environmental and 
civil engineering at the baccalaureate, masters, and doctoral levels. 
During 1985-86 the Department produced its first Ph.D., Dr. Harvey H. 
Harper III, who has developed a reputation as a productive researcher and a 
respected teacher while involved in advanced graduate study. 
Unfortunately, it is necessary to inject a sad note with this report. 
This is because we must report the passing of Dr. John Seaman, a truly 
respected colleague and a warm friend to all of us. Dr. Seaman was one of 
the "pioneers" in the United States space program where he was involved in 
structural design of both vehicles and launching facilities. He survived 
the rigors of a Ph.D. program at a time of life when most persons are ready 
to retire. We feel particularly fortunate to have benefitted from his 
expertise in structural behavior during the five years he was with us. 
We were pleased to welcome Dr. William F. Carroll to our faculty as a 
Professor of Engineering. Dr. Carro 11 came to us from the United States 
Military Academy where he was Chairman of the Department of Mechanics. He 
was recently retired from the U.S. Army Corps of Engineers at the rank of 
Co 1one1. His academic areas of interest are geotechni ca 1 engineering, 
structural mechanics, and structural dynamics. In addition, we had a brief 
visit from an old friend, Dr. Thorkild Hvitved-Jacobsen of the University 
of Aalborg in Denmark. Dr. Hvitved-Jacobsen, who ·spent a sabbatical year 
with us in 1982-83, was on campus in October, 1985 when he presented a 
seminar on "Hydrogen Sulfide Formation and Control in Municipal Sewers" and 
participated in Dr. Harper's dissertation def~nse. 
In addition to our first Ph.D., the Department graduated 6 students 
with MSE degrees, 8 students with MS degrees and 24 students with BSE 
degrees. An encouraging growth in the size of the Departmental student 
body occurred, reaching a total of slightly over 300. This total includes 
2·22 undergraduates and 81 graduate students. We are very pleased to point 
out that 48 of our students are women ( 16%). For another year, we are 
'~bucking the trend" of declining civil engineering enrollment elsewhere. 
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The institutes associated with the Department of Civil Engineering and 
Environmental Sciences were again active in their various research roles. 
The Florida Sinkhole Research Institute, under the direction of Dr. Barry 
Beck, continued to expand its range of research activities. A vigorous 
program to inform the community of the purpose and activities of the 
Institute was pursued in addition to research. Dr. J.S. Taylor assumed the 
Directorship of the Environmental Systems Engineering Institute which now 
includes a new activity in the form of the Priority Pollutants Laboratory 
(PPL). The PPL will furnish sophisticated analysis services to research 
programs at UCF and to consulting firms and laboratories in the Cent ra 1 
Florida area. Mr. Michael Kosiba has joined us as manager of the PPL 
activity. We want to note the important role of Dr. Y.A. Yousef who 
directed the Envi ronmenta 1 Systems Engineering Institute for a number of 
years. He relinquished his formal leadership role since he will be on 
sabbatical beginning Fall Semester, 1986. Renewed activity is apparent in 
the Transportation Systems Institute. Dr. D.S. Leftwich is Interim 
Director of that Institute. He has been working hard to develop funding 
from Florida DOT and from other sources. 
Four of our faculty have administrative assignments outside the 
Department. Of course, Dr. R.D. Kersten is Dean of the College of 
Engineering. Dr. D.L. Block is Director of the Florida Solar Energy 
Center. Dr. M.P. Wanielista is Director of the Engineering and Industrial 
Experiment Station. Finally, Dr. C.M. Head is Director of Facilities, 
College of Engineering. 
Completion . of a textbook is always an event of academic significance 
so that Dr. C.D. Cooper deserves special recognition for the text Air 
Po 11 ut ion Cont ro 1 : A Design Approach which he has written a 1 ong with Dr. 
F.C. Alley of Clemson University. 
The research program of the Department, and the published results of 
that program, have resulted in a national reputation for CEES and its 
faculty. Accomplishments during the 1985-86 Academic Year have enhanced 
that reputation. Primary emphasis in research has been in environmental 
engineering and in geotechnical engineering. 
In the environmental engineering area, Dr. Yousef and Dr. Wanielista 
along with Dr. Harper, continued their studies of contaminants in highway 
runoff and of the effectiveness of .swales and detention/retention basins in 
contaminant removal. Other aspects of research in stormwater management 
and the removal of pollutants in stormwater have also been pursued by Dr. 
Wanielista and Dr. Yousef. It should be noted that the above research has 
received international recognition during the year. · Dr. Harper is investi-
gating the value of hardwood wetlands in improving the quality of urban 
runoff. Dr. Taylor's interest in drinking water quality led to results on 
trihalomethane controls and to new research in membrane filtration of 
potable water. Dr. Taylor has recently received a major new grant from EPA 
for additional research in this area. In addition to completing his book, 
Dr. Cooper published his research on removal of volatile organics in vapor 
passing through a catalytic paint drying device. Dr. Dietz continued his 
contributions to his research on metal finishing sludges. He also has a 
major interest in the dynamic behavior of final clarifiers and work with 
graduate students continues in that area. 
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In the civil engineering area, Dr. Kuo has continued his research on 
the applicability of ground penetration radar to detect subsurface 
conditions related to sinkholes. Along with several graduate students, he 
investigated a large number of sites in the karst terrain of North and 
Central Florida and the results of these investigations were published. 
Dr. Kuo also used the ground penetration radar to assess subsurface 
geotechni ca 1 conditions and groundwater surface for some structura 1 and 
environmental engineering applications. As a part of the research program 
in the Florida Sinkhole Research Institute, Dr. Beck has published several 
studies of karst in North Florida including hydrogeological, morphometric, 
and subsidence aspects. Naturally he has been involved with Dr. Kuo in the 
ground penetration radar work. Dr. Beck has also developed several reports 
on the sinkhole problem in Florida and on the Winter Park sinkhole. 
The Department has always been cognizant of the necessity for involve-
ment in professional and community service. The 1985-86 Academic Year 
carried on our enviable record of past years. An activity that received 
special emphasis was 11 recruitment 11 of students for engineering in general 
and for civil and environmental engineering in particular. Dr. Dietz acted 
as our coordinator of this activity which resulted in a large number of 
high school visits and talks to student groups as well as community college 
visits, service as science fair judges, and public school activities 
through DIVIDENDS and ADDITIONS. Virtually all of our faculty 
participated. National committees and activities of professional 
organizations benefitted from the services of Dr. Dietz in ASCE (Director 
of 1987 National Conference on Environmental Engineering), Dr. Kuo in the 
Transportation Research Board, Dr. Taylor in AWWA (Chairman, Membrane 
Committee), Dr. Wanielista in ASCE/USGS (Technical Committee on Stormwater 
Detention Ponds) and in the North American Lakes Management Society 
(Technical Chairman of 1987 Annual Meeting), and Dr. Jenkins in ASTM 
(Committee E-6 on Performance of Building Constructions). Dr. Head is 
active in ABET accreditation work. In a similar vein, Dr. Dietz and Dr. 
Yousef have been in a NCEE group on item development for the environmental 
engineering PE exam and Dr. Kuo has just become involved in the same 
activity for the civil engineering PE exam. Dr. Wayne Carroll continues as 
Chairman of the National Conference on Computers in Civil Engineering. 
On the regional and local levels, Dr. Taylor and Dr. Yousef are both 
very active in Florida Section/AWWA, FPCA, FW&PCOA. Dr. Wanielista is a 
member of the Florida DER Committee on Stormwater Management. Dr. Cooper, 
Dr. Leftwich and Dr. Yousef are members of panels contributing to Project 
2000. Dr. Harper is a member of the Orange County Lakes Advisory Board. 
Dr. Leftwich serves on the East Central Florida Regional Planning Council 
and on the Transportation Citizens Committee advising on the Orange County 
Growth Management policy. The Environmental Pollution Control Board of 
Orange County has Dr. Taylor as a member. Dr. Jenkins is Chairman of the 
Standard Fire Code Board of Appeals of Orange County. 
Special acknowledgement needs to be made of some unique service 
activities which are not only important but also very time consuming. Dr. 
J.S. Taylor served on both the College of Engineering Strategic Planning 
Committee and on the University Provost Search Committee. Dr. D.S. 
Leftwich acts as Chairman of the Traffic and Parking Committee and of the 
Traffic Appeals Committee. 
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Our ASCE Student Chapter had an excellent program of activities during 
the year under the leadership of President Beth Thompson and faculty 
advisor, Dr. Kuo. One big event was a meeting of the East Central Branch 
of ASCE which was held at UCF and planned and carried out by the Chapter. 
The concrete canoe competition in the Southeast Region was again an 
important project. However, this past year a . concrete surfboard 
competition was added and was won by our Chapter. 
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DEPARTMENT OF CIVIL ENGINEERING AND ENVIRONMENTAL SCIENCES 
PUBLICATIONS AND PRESENTATIONS OF PROFESSIONAL PAPERS 
BOOKS AND MONOGRAPHS 
COOPER, C.D. and Alley, F.C. Air Pollution Control: A Design Approach, 
(Boston: PWS Publishers) 1986, 630 pages. 
ARTICLES PUBLISHED 
International and National Journals 
BECK, B.F. 11 A Generalized Genetic Framework for the Development of 
Sinkholes and Karst in Florida, U.S.A. 11 , Environmental Geology and 
Water Sciences,~' (1,2), 5-18, (1986). 
COOPER, C.D. "Destruction of VOC 1 s by a Catalytic Paint Drying (IR) 
Device, Research Triangle Park: U.S. Environmental Protection Agency, 
EPA-600/2-85-064, 71 pages, (1985). 
COOPER, C.D. "Oxidation of Solvent Vapors by a Catalytic Paint Drying 
Device," Plating and Surface Finishing, ]l_, (2), (1986). 
DIETZ, J.D. "Dynamic Response of Final Clarifiers, 11 Water Science and 
Technology, ..!Z_, 1499, (1985). 
DIETZ, J.D. 11 Evaluation of New and Emerging Technologies in the Metal 
Finishing Industry," NTIS PB85-216562, {1985). 
HARPER, H.H.; YOUSEF, Y.A.; and WANIELISTA, M.P. "Removal of Highway 
Contaminants by Roadside Swales," Transportation Research Record, 1017, 
62-7 6' ( 1985). 
HARPER, H.H.; YOUSEF, Y.A.; Wiseman, L.P.; and Bateman, J.M. "Consequential 
Species of Heavy Meta 1 s in Highway Runoff, 11 Transportation Research 
Record, 1017, 56-61, (1985). · 
KUO, S.S. and Stangland, H.G. 11 Use of Ground Penetrating Radar Techniques 
to Aid in the Design of Onsi te Di sposa 1 Systems, 11 A paper submitted to 
the National Water Well Association 5/2/86. 
WANIELISTA, M.P.; YOUSEF, Y.A.; and McBee, M. "Control of Select Priority 
Pollutants in Stormwater, 11 1985 Hydraulics Division Specialty 
Conference, 10 pages, (1985). 
Regional Journals 
Fetter, Dawn and WANIELISTA, M.P. "Sewer System Design, 11 SCE Florida 
Section Annual Meeting, Cocoa Beach, FL, Sept. 27-28, 1985. 
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OTHER SCHOLARLY WORKS 
BECK, B.F.; Ceryak, Ron; Jenkins, D.T.; Scott, T.M.; and Spangler, D.P. 
Karst Hydrogeology of Central and Northern Florida: The Florida 
Sinkhole Research Inst. {Univ. of Central Florida), Fieldtrip Guidebook 
for the 1985 Geol. Soc. of Am. National Meeting, Report 85-86-1, 46 
pages. 
BECK, B.F. and Jammal, S.E. A Self-Guided Fieldtrip to the Winter Park 
Sinkhole: The Florida Sinkhole Research Inst. (Univ. of Central 
Florida), Fieldtrip Guidebook for the 1985 Geol. Soc. of Am. National 
Meeting, Report 85-86-1, 46 pages. 
BECK, B.F. and Sinclair, W.C. Sinkholes in Florida: An Introduction: The 
Florida Sinkhole Research Inst. (Univ. of Central Florida), Report 
85-86-4, 16 pages, {1986). 
BECK, B.F. The Sinkhole Problem in Florida and Collapse of the Winter Park 
Sinkhole, Ground Failure (Nat. Research Council), 1, (2), 14-15, 1985. 
BECK, B.F.; Jenkins, D.T.; and Parker, J.W. Cause of Localized Land 
Subsidence at the MacDill A.F.B., Tam a, FL: The Florida Sinkhole 
Research nst1tute Univ. of entra or1 a , Rpt. 84-85-4, 19 pages, 
(1985). 
BECK, B.F. and Jenkins, D.T. Geotechnical Considerations of Sinkhole 
Development in Florida: Proceedings of the Int. Symp. on Env. 
Geotechnology, Allentown, PA, (1986), in press. 
COOPER, D.C. "Project Summary - Destruction of VOC's by a Catalytic Paint 
Drying (IR) Device, 11 U.S. EPA, RTP, N.C. EPA, 600/52-85/064, (1985). 
DIETZ, J.D. and Cherniak, C.M. "Leaching Characteristics of Metal 
Finishing Sludges, 11 (accepted for publication), Proceedings of the 1986 
National Conference on Environmental En ineerin , American Society of 
Civil Engineers, 1986 • 
HARPER, H.H. Fate of Heavy Metals from Highway Runoff in Stormwater 
Management Systems, Ph.D. Dissertation, University of Central Florida, 
December 1985. 
HARPER, H.H.; WANIELISTA, M.P.; and Livingston, E.H. "Sediment Nutrient 
Exchange and Algal Productivity in Meginnis Arm of Lake Jackson," 
Proceedin s of the Fourth Annual Conference and International 
Symposium, North American Lake Management oc1ety, • 
HARPER, H.H.; WANIELISTA, M.P.; Fries, B.M.; and Baker, D.M. "Treatment of 
Residential Stormwater Runoff in a Hardwood Wetland," Proceedings of 
the International S m osium on A 1 ied Lake and Wateshed Mana ement, 
orth erican Lake Management oc1ety, 
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HAPRER, H.H.; YOUSEF, Y.A.; and WANIELISTA, M.P. "Effectiveness of 
Detention/Retention Basins for Metal Removal from Highway Runoff;" 
Proceedin s of the EPA Storm and Water Qualit Modeler Users Grou 
Meeting 1986, U.S. EPA, Washington, D.C. 
HARPER, H.H.; WANIELISTA, M.P.; and YOUSEF, Y.A. "Swale Hydraulics," 
Stormwater Management - An Update, University of Central Florida 
Environmental Systems Engineering Institute, (1985). 
HARPER, H.H.; WANIELISTA, M.P.; Baker, D.M.; and Fries, B.M. "Stability of 
Metal-Sediment Associatons in a Southern Hardwood Wetland Receiving 
Urban Runoff," Proceedings of the Ninth S~mposium on Freshwater 
Wetlands and Wildlife: Perspectives on Natura , Managed and Degraded 
Ecoststems, Savannah River Ecology Laboraory, University of Georgia 
(198 ). 
JENKINS, D.R. "How Do Technologists Fit In? - Retain Existing Rules," Civil 
Engineering,~ (4), 68 (1986). 
KUO, S.S. "Sinkhole Detection at Residential House Using GPR", a report to 
All-State Insurance, Jacksonville, FL, (1985). 
KUO, S.S. "Subsurface Cavity Investigation Using GPR at Longwood Developed 
Site," a report to Universal Testing Co., (1985). 
KUO, S.S. "Subsurface Investigation for Design of Substation and 
Transmission Line," a report to CH2M Hill, (1986). 
KUO, S.S. "Subsurface Survey Using GPR for Waste Water Percolation Ponds 
at Oak Run, 11 a report to Ardaman and Associates, ( 1986). 
KUO, S.S. "Investigation of Underground Pipeline Using GPR at Iron Bridge 
Sewage Plant," A Report to JarTlllal and Associcates, {1986). 
KUO, S.S. "Subsurface Investigation on Site Geotechnical and Groundwater 
Service Using GPR, 11 a report to Ardaman and Associates, (1986). 
Margio, J.A. and DIETZ, J.D. "The Effect of Recycle Control on Activated 
Sludge Clarification Efficiency," Proceedings of the 1985 Annual 
Meeting, ASCE, American Society of Civil Engineers, (1985). 
TAYLOR, J.S. "Drinking Water in Florida," Florida Sinkhole Research 
Institute Educational Booklet, {1985). 
TAYLOR, J.S. A book review on "Guidelines for Drinking Water Quality II, 11 
published in Water Resources Bulletin, {1986). 
WANIELISTA, M.P. and YOUSEF, Y.A. Proceedin~s - Stormwater Management: 
Update, UCF Publication, 350 pages (1985 • 
An 
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WANIELISTA, M.P.; BECK, B.F.; et al. Water On and Under the Ground, 1985 
Geological Society of America, Orlando, FL, Oct. 28-31, 1985. 
YOUSEF, Y.A., WANIELISA, M.P. and HARPER, H.H. "Fate of Pollutants in 
Retention/Detention Ponds," published in Proceedings of Stormwater 
Management: An Update Conference sponsored by ASCE Florida Section and 
South Florida Section, held at Orlando Airport Mariott, July 15-17, 
1985. 
YOUSEF, Y.A.; WANIELISTA, M.P.; and HARPER, H.H. "Design and Effectiveness 
of Urban Retention Basins, 11 Proceedings of the Conference on Urban 
Runoff Qua lit , Its Im acts and Qual it Enhancement Technolo , The 
Engineering Foundation, New England College, NH, 1986 • 
YOUSEF, Y.A.; WANIELISTA, M.P.; HARPER, H.H.; Pearce, D.B.; and Tolbert, 
R.D. "Best Management Practices - Removal of Highway Contaminants," a 
final report submitted to FOOT, Contract #99700-7271, FL-ER-30-85, 171 
pages, (1985). 
PRESENTATIONS 
INTERNATIONAL MEETINGS 
BECK, B.F. AND JENKINS, D.T. Morphometric Analysis of a Manteled Karst 
Plain, N. Florida, U.S.A.: Abs. of papers, First Int. Conf. on 
Geomorph., 1985, U. of Manchester (G.B.), p. 031. 
·BECK, B.F. and Jenkins, D.T. Geotechnical Considerations of Sinkhole 
Development in Florida: Proceedings of the Int., Symp. on Env. 
Geotechnology, Allentown, PA, 1986, in press. 
COOPER, C.D. "Destruction of VOC's by a Catalytic Paint Drying Device," 
AES Technical Conference - SUR/FIN 1985, Detroit, MI, July 15-18, 1985. 
DIETZ, J.D. and Cherniak, C.M. "Leaching Characteristics of Metal 
Finishing Sludges," (accepted for presentation) 1986 ASCE National 
Conference on Environmental Engineering, Cincinnati, OH, July 1986. 
HARPER, H.H.; WANIELISTA, M.P.; Baker, D.M. and Fries, B.M. "Treatment of 
Residential Stormwater Runoff in a Hardwood Wetland," International 
Symposium on App 1 i ed Lake and Watershed Management, Lake Geneva, WI, 
Nov. 3-16, 1985. 
YOUSEF, Y.A. "Detoxification of Heavy Metals in Highway Runoff by 
Retention/Detention," to be presented at the International Conference 
on Chemicals in the Environment, Lisbon, Porgugal, June 30-July 3, 
1986. 
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YOUSEF, Y.A. "Effectiveness of Roadside Swales for Removal of Contaminants 
in Highway Runoff, 11 to be presented at the Second Internati anal 
Symposium for Highway Pollution, Middlesex Polytechnic and University 
of Essex, London, United Kingdom, July 7-11, 1986. 
National Meetings 
BECK, B.F.; Jenkins, D.T.; and Parker, J.W. Damage Caused by Long-Term 
Gradual Karstic Subsidence (abs.): The Geol. Soc. of Am., Abs. with 
Programs 1985, v. 17, no. 7, p. 521. 
BECK, B.F. and Jenkins, D.T. Mor hometric Techni ues for Orientation 
Analysis of Karst in Northern Florida abs. : Geol. Soc. of Am., Abs. 
with Programs 1985, v. 17, no. 7, p. 619. 
BECK, B.F.; KUO, S.S.; Jenkins, D.T.; Tannous, B.S.; and Sweeney, M. 
A 1 icabil it of Ground Penetratin Radar to Subsurface Studies of 
Karst Terrain in Florida abs. : Geol. Soc. of Am., Abs. with Programs 
1985, v. 17, no. 7, p. 636. 
HARPER, H.H.; YOUSEF, Y.A.; and WANIELISTA, M.P. "Effectiveness of 
Detention/Retention Basins for Metal Removal from highway Runoff," EPA 
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DEPARTMENT OF CIVIL ENGINEERING AND ENVIRONMENTAL SCIENCES 
ABSTRACTS OF SPONSORED RESEARCH 
TITLE: Groundwater Pollution 
PRINCIPAL INVESTIGATOR: Dr. Barry F. Beck 
SPONSORING AGENT: Department of Environmental Regulation 
GRANT NUMBER: 16-20-708 
A B S T R A C T 
A two-year study to summarize the effect of sinkhole topography on the 
potential for groundwater pollution. Year one will prepare a generalized 
map of pollution susceptibility and year two will conduct a detailed 
investigation of groundwater pollution via supposedly "plugged" sinkhole 
1 akes. 
* * * * * * * * 
TITLE: Operations III - Florida Sinkhole Research 
Institute 
PRINCIPAL INVESTIGATOR: Dr. Barry F. Beck 
SPONSORING AGENT: Contributions 
GRANT NUMBER: 16-20-808 
A B S T R A C T 
A one-ti me cont ri but ion from the insurance industry fund the basic 
operations budget of the Florida Sinkhole Research Institute. This covers 
a portion of the Director's salary and a portion of the salary of a staff 
geologist and secretary. The Institute has a major public information 
function, as well as research. 
* * * * * * * * 
TITLE: South Florida Water Manag~ment District Sinkholes 
PRINCIPAL INVESTIGATOR: Dr. Barry F. Beck 
SPONSORING AGENT: South Florida Water Management District 
GRANT NUMBER: 16-20-712 
A B S T R A C T 
To assess the conditions relating to sinkhole collapse in southern 
Orange County and Lee County and to identify those areas which are sinkhole 
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prone or may become sinkhole prone if further groundwater development takes 
place. 
* * * * * * * * 
TITLE: Shear Response of Soil to Submillisecond 
Loading Rates (IPA Soil Study) 
PRINCIPAL INVESTIGATOR: Dr. William F. Carroll 
SPONSORING AGENT: Department of Defense/Army Corps of Engineers 
GRANT NUMBER: 16-20-506 
A B S T R A C T 
The project is a study of the submi 11 i second response of soils to 
impulsive loadings. Its initial phase requires the evaluation of a newly 
built fast triaxial shear device located at the Waterways Experiment 
Station. Subsequent phases wi 11 determine the best way to continue such 
testing, validate that method by testing a variety of soils, and 
incorporate the results into analyses and design methods of underground 
protective structures. 
* * * * * * * * 
TITLE: Enhance Incineration of Hazardous Organic Vapors 
PRINCIPAL INVESTIGATOR: Dr. C. David Cooper 
SPONSORING AGENT: Engineering and Industrial Experiment Station 
GRANT NUMBER: 16-91-704 
A B S T R A C T 
The purpose of this project is to investigate the possibility of 
acceleraBing the oxidation rates of organic vapors in medium temperature 
(600-800 C), air-rich environments. A system for controlling and measuring 
oxidation rates has been constructed and is operational. After the 
oxidation kinetics (without additives) for a solvent-in-air have been 
determined, then the same solvent will be re-tested with certain additives. 
TITLE: 
* * * * * * * * 
Optimization of the Efficiency of Activated 
Sludge Final Clarifiers 
PRINCIPAL INVESTIGATOR: Dr. John D. Dietz 
SPONSORING AGENT: Department of Sponsored Research 
GRANT NUMBER: 16-20-902 
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A B S T R A C T 
An experimental research program was completed with side-by-side 
activated sludge final clarifiers. The test systems were located at the 
UCF Wastewater Treatment Pl ant to f ac i1 i tate co 11 ect ion of an activated 
s 1 udge cu 1 tu re. Two independent vari ab 1 es were eva 1 uated to define the 
effect on suspended solids removal efficiency: 
1. Recycle flow rate 
2. Residence time in the clarifier 
A factorial experimental design was developed to permit identification 
of the singular s i gni fi cance of each study vari ab 1 e. It was determined 
that an increase in recyc 1 e fl ow rates will result in e 1 evated effluent 
suspended so l ids as long as detention periods in excess of current design 
specifications are avoided. A decrease in efficiency was observed for 
excessive detention · periods. This effect was associated with 
denitrification and resultant gas production in the clarifier. 
* * * * * * * * 
TITLE: Formation of Toxic Organic Compounds During 
Chlorination of Metal Finishing Wastewaters 
PRINCIPAL INVESTIGATOR: Dr. John D. Dietz 
SPONSORING AGENT: Department of Sponsored Research 
GRANT NUMBER: 16-20-905 
A B S T R A C T 
The release of toxic organic compounds into the aquatic environment 
has been implicated in the development of tumors in fish. Contamination of 
potent i a 1 drinking water sources with carcinogenic compounds presents a 
simultaneous human health risk. Several known carcinogenic compounds are 
routinely used as vapor degreasing solvents in the metal finishing 
industry. Discharge of a group of 110 toxic organic chemicals has recently 
(1984} become regulated by the Environmental Protection Agency. 
In response to the Environmental Protection Agency regulations, there 
is an interest in modification of production activities to substitute 
non-regulated so 1 vents for regulated so 1 vents. There is speculation that 
chlorination, as practiced for cyanide oxidation .or disinfection, would 
generate selected regulated toxic compounds from non-regulated precursors 
if the latter were present in the wastewater. 
Solutions of two non-regulated solvents (acetone and methyl ethyl 
ketone) were subjected to chlorination at varying chlorine doses and 
initial solvent concentration. The resulting solutions were analyzed for 
se 1 ected priority po 11 utants ( TOX, THM). The results indicate that the 
t.otal toxic organics limitation for the initial finishing industry would 
not be violated except in cases of extremely high solvent concentration and 
chlori~e dose. Generation of THM's in excess of Federal Primary Drinking 
Water Standards was observed, however. Continuation studies are warranted 
to identify other chlorinated organic compounds which may be formed. 
* * * * * * * * 
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TITLE : Council for the Understand i n g of Tech no 1 o gy and 
Human Affairs 
PRINCIPAL INVESTIGATOR: Dr. J. Paul Hartman 
SPONSORING AGENT: Council for the Understanding of Technology in 
Human Affairs 
GRANT NUMBER: 16-10-801 
A B S T R A C T 
Planning for workshops and other activities for the Council for the 
Understanding of Technology in Human Affairs (CUTHA). Dr. Hartman is a 
member of the Executive Committee of CUTHA and Program Di rector for the 
Workshops which currently have a primary emphasis on improving 
technological literacy in general Education. Specific activity this year 
involved planning and chairing a conference held at Hollins College, 
Roanoke, VA in November 1985. 
* * * * * * * * 
TITLE: Limitations and Capabilities of Ground 
Penetrating Radar for Studying Sinkholes in 
Florida 
PRINCIPAL INVESTIGATORS: Dr. Shiou-San Kuo and Dr. Barry F. Beck 
SPONSORING AGENT: FOOT and State University System - Star Program 
GRANT NUMBER: 16-20-707 
A B S T R A C T 
Ground penetrating radar is a new geophysical technique used to 
investigate the subsurface causes of sinkholes. While it is very useful 
under some conditions, its capabilities and limitations are not yet fully 
documented. The objectives of this research study are (1) to detennine and 
summarize the factors which limit the application of ground penetrating 
radar to sinkhole investigations in Florida, (2) to conduct numerous field 
trials in various geologic settings providing valuable subsurface data on 
the causes of sinkholes and delineating those areas where the infonnation 
returned wi 11 be more 1 i mi ted. The results from this study indicate that 
subsurface conditions in north and central Florida are generally favorable 
and that this method can be extremely useful in determining trends in 
subsurface erosion. 
* * * * * * * * 
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TITLE: Use of Ground Penetrating Radar Technique 
To Aid In Site Selection for Land Application 
PRINCIPAL INVESTIGATOR: Dr. Shiou-San Kuo 
SPONSORING AGENT: Ardaman and Associates 
GRANT NUMBER: 16-91-701 
A B S T R A C T 
Ground penetrating radar (GPR) has been used as an effective 
hydrogeologic tool in the selection of cost-effective sites for land 
application system in a karst system in Central Florida. The GPR survey 
was conducted on an 11 acre area in Okahumpka and 160 acres in Sanford, 
Florida. An approximately 100 foot grid spacing was used for the survey. 
The radar data indicated a continuous clayey 1 ayer over the entire area 
with some active sinkholes. The sites were mapped into zones considered 
suitable for further study in selecting cost-effective land application 
areas. Two areas were predicted to be the direction of groundwater 
movement in the surficial aquifer and were verified by the groundwater well 
measurements. 
* * * * * * * * 
TITLE: Investigation of Leakage of Underground 
Pipeline Using GPR at Iron Bridge Sewage Plant 
PRINCIPAL INVESTIGATOR: Dr. Shiou-San Kuo 
SPONSORING AGENT: Jammal and Associates 
GRANT NUMBER: 16-91-701 
A B· S T R A C t 
By studying a continuous pattern of reflected signals and radar travel 
ti me from ground pen et rating radar ( GPR), the sub surf ace features can be 
delineated. The investigation of underground pipeline at Iron Bridge 
Sewage Pl ant showed that the areas where the 84 inches of pipe 1 i ne was 
clearly detected by ground penetrating radar there are no signs of leakage. 
In the areas where the radar signals failed to pick up the soil strata and 
the pipeline, leakage is suspected. The reasons for the failure of radar 
signals were due to (1) soi1 deposits that were in a very loose and 
saturated condition because of groundwater infiltration and erosion of soil 
through the leaky pipe joints and (2) the soils appeared to have higher 
conductivity because of contamination by leaking sewage causing the 
transmitted signal of the radar to be completely dissipated before it 
struck the pipeline. 
******** . 
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TITLE: Maintenance of Devices to Improve Safety 
PRINCIPAL INVESTIGATOR: Dr. D. Scot Leftwich 
SPONSORING AGENT: Florida Department of Transportation 
GRANT NUMBER: 21-1620-008 
A B S T R A C T 
This study was conducted in the Fall of 1983. A video tape and script 
were developed on Maintenance of Devices to Improve Safety. The video tape 
included a session on the introduction of clear zone concepts. This first 
session was the main thrust of this study with the remaining seven sessions 
(on safety features of highways) to come from the University of Florida. 
The video tape developed in this study will be utilized to help maintenance 
personnel better understand the safety aspects of existing and new 
highways. This in turn may help to reduce traffic accidents in the future 
on Florida's highways. 
* * * * * * * * 
TITLE: Evaluation of Transportation Models That Can Be 
Adopted for Use in Small Urban Areas 
PRINCIPAL INVESTIGATOR: Dr. D. Scot Leftwich 
SPONSORING AGENT: Division of Sponsored Research 
GRANT NUMBER: 16-20-901 
A B S T R A C T 
This study involved the development of an equation that helps to 
reduce costs in Urban Transportation Planning. The esca 1 at i ng costs of 
origin and destination surveys combined with the nontransferable models 
mandate a refined set of equations or an equation for small urban areas 
that are transferable to help determine travel patterns. Equations that 
can be adapted for use in any small urban area will substantially increase 
work output of a transportation plan and reduce the cost. The data for 
this research is provided from small urban areas. These urban areas range 
in size from 10,000 to 32,000 in population. A. reduction in cost and 
response time in transportation planning in a small urban area are the 
benefits derived from this research. Costs could be reduced by 100% since 
there is no need for an origin or destination survey. Response time could 
be increased from 6 months to 1 year by having available an applicable 
model for use in transportation planning. This would be possible since 
individual models for each separate small urban area would not have to be 
derived. 
* * * * * * * * 
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TITLE: 
PRINCIPA~ INVESTIGATOR: 
SPONSORING AGENT: 
GRANT NUMBER: 
Cost and Performance Evaluation of In-Plant 
Trihalomethane Control Techniques 
Dr. James S. Taylor 
Environmental Protection Agency 
16-20-503 
A B S T R A C T 
A study was conducted to evaluate the costs and performance of new 
technology for reducing trihalomethanes (THM) in drinking water on a 
bench-, pilot-, and plant-scale. The four Florida plant sites that were 
selected for study used highly organic surface or ground water supplies and 
served populations of fewer than 30,000. Low-pressure membrane processes 
(ultrafiltration), polyvalent aluminum chloride (PACl) coagulation, 
flotation, lime softening succeeded by alum coagulation, and conventional 
lime softening and alum coagulation were investigated for THM reduction at 
these sites. 
It was recommended that PACl studies should be expanded to inc 1 ude 
high-turbidity and/or low-alkalinity waters, dissolved organic carbon (DOC) 
could be used as a surrogate for THM formation on a site-specific basis, 
specific organic rejection by membrane processes should be investigated to 
include priority pollutant removals and other organics capable of adverse 
health effects, and research and development should continue on molecular-
weight rejection by membranes. This work has indicated that significant 
THM precursor rejection is accomplished between molecular-weight rejections 
of 400 and 2000. A membrane that has a molecular weight rejection greater 
than 400 may have as good a THM precursor rejection and be less expensive 
to operate. 
* * * * * * * * 
TITLE: Alternatives For The Treatment of Groundwater 
Contaminants - Stormwater Injection Wells 
PRINCIPAL INVESTIGATORS: Dr. Martin P. Wanielista and Dr. Yousef A. Yousef 
SPONSORING AGENT: Florida Department of Transportation 
GRANT NUMBER: 16-20-706 
A B S T R A C T 
This is the second report on research using diversion, wet retention, 
detention, swa 1 es, and f i 1 t ration for the remova 1 of groundwater re 1 ated 
pollutants. The pollutants studied were: TOC, oils and greases, zinc, 
copper, nickel, lead, bacteria, and solids. Some of the metals are 
cof11Tlonly called priority pollutants. 
Fie 1 d studies to determine i nfil trat ion capacity of runoff water in 
swales were completed. An evaluation of design procedures for swales also 
was completed. Five existing swale sites in Central Florida were 
instrumented to determine flow rates and permeabilities, and other 
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measures. Twenty-two flow experiments were conducted. It was concluded 
that the use of a double-ring infiltrometer over-estimates the actual 
infiltration and thus design values. 
A simulation program to generate the runoff quantity and quality for 
each storm event over a five year period for a sma 11 detention pond was 
written. Loading rate data from highways and actual measured data were 
used. Runoff was considered both from the pervious and impervious areas. 
Flow routing was done using the S.anta Barbara Urban Hydrograph Method. 
Pollutant removal was considered based on actual data and as a random 
variable. 
Pub 1 i cation: 1. "Cont ro 1 of Se 1 ect Priority Po 11 utants in Stormwater", 
American Society of Civil Engineers . 1985 Hydraulics Division Specialty 
Conference, Orlando, FL, August 1985. 
2. "Hydrologic Design of Swales", Avellaneda, Eduardo, Masters Thesis, 
University of Central Florida, Orlando, FL, January 3, 1986. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
SPONSORING AGENT: 
GRANT NUMBER: 
* * * * * * * * 
Daily Rainfall Volumes and Temporal 
Distributions for Southwest Florida 
Dr. Martin P. Wanielista 
Southwest Florida Water Management District 
16-20-711 
A B S T R A C T 
Seventeen rainfall locations with 85-88 years of daily reported rain-
f a 11 and six 1 ocat ions with 40 yea rs of reported data were used to 
determine rainfall statistics. The locations were within the Southwest 
Florida Water Management Di strict area. This is a first report on the 
research and no final results can be reported at this time. At least six 
distributions have been examined to "fit" the data. Various statistical 
tests have been performed. Basic language programs are being used to 
examine the data base. 
* * * * * * * * 
TITLE: Bottom Sediments - Meginnis Arm, Lake Jackson 
PRINCIPAL INVESTIGATORS: Dr. Martin P. Wanielista, Dr. Harvey H. Harper, 
and Dr. Shiou-San Kuo 
SPONSORING AGENT: Florida Department of Environmental Regulation 
GRANT NUMBER: 16-20-806 
A B S T R A C T 
A series of investigations were conducted to determine the 
characteristics and effect of bottom sediments on water quality in Meginnis 
Arm of Lake Jackson. Isolation chambers were established with both open 
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and closed bottoms along with sediment inactivants to reduce nutrient 
loadings due to sediment exchange. It was shown that the sediments 
contribute si gni fi cantly to the nutrient budget of the overlying waters 
which results in increased algal production. This nutrient release from 
the sediments was shown to be inhibited by treatment with alum. Dredging 
processes were shown to increase nutrient concentrations in the water 
column considerably for a period of several weeks followed by increases in 
algal productivity. Disposal of dredged material was found to be a problem 
since runoff waters contained gross violations of water quality standards 
for pH, turbidity, alkalinity and heavy metals. 
Ground penetrating radar was also used to profile the depth and 
contours of sediment deposits. Sediments were found to consist of loose 
fine sand with organics and silt that overlays a medium dense fine sand 
with clay and silt. Evidence was found of accumulations in certain areas 
as a result of deposition from suspended solids carried by stormwater. 
Publication: Harper, H.H., Wanielista, M.P., and Livingston, E. 11 An 
Investigation into the Importance of Sediment-Nutrient Exchange on Algal 
Productivity of Meginnis Arm, Lake, Jackson", Florida Academy of Science, 
March 29-31, 1984. 
* * * * * * * * 
TITLE: Best Management Practices - Remov a 1 of Highway 
Contaminants By Roadside Swales 
PRINCIPAL INVESTIGATORS: Dr. Yousef A. Yousef, Dr. Martin P. Wanielista, 
Dr. Harvey H. Harper, David B. Pearce and 
Robert D. Tolbert 
-SPONSORING AGENT: Florida Department of Transportation 
GRANT NUMBER: 16-20-704 
A B S T R A C T 
A research project to investigate the best management practices for 
highway runoff is being conducted. One phase of the project is to study 
the removal of highway contaminants by roadside swales. Their hydraulic 
efficiencies are based on their ability to infiltrate and percolate 
stormwater. Pollutant removal efficiencies, based on quality 
considerations, have not been determined. Therefore, field experiments 
were designed to study pollutant concentrations and mass balances during 
flow through sw~les under controlled environments. 
From the results obtained, it appears that ionic species of metals, 
nitrogen and phosphorus species may be retained on the swale site by 
sorption, precipitation, co-precipitation an~ biological uptake processes. 
These processes can reduce pollutant concentrations in highway runoff 
flowing over swales. 
Occasional increases in highway contaminants were observed at 
intermediate stations during swale experiments particularly close to the 
i.nflow point. This may result from the initial flow resuspension and 
resolubilization of loosely bound contaminants. The removal of heavy 
metals, nitrogen and phosphorus species on a mass basis was directly 
related to infiltration losses through swales. Therefore, retention of as 
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much water as possible on the swale area will reduce the highway 
contaminant loadings to adjacent receiving waters. RecorT111endations for the 
construction of roadside swales are presented. 
* * * * * * * * 
TITLE: Best Management Practices - Effectiveness 
of Retention/Detention Ponds 
PRINCIPAL INVESTIGATORS: Dr. Yousef A. Yousef, Dr. Martin P. Wanielista, 
and Dr. Harvey H. Harper 
SPONSORING AGENT: Florida Department of Transportation 
GRANT NUMBER: 21-1620-002 
A B S T R A C T 
The movement and fate of nutrients (N and P} and heavy metals (Cd, Zn, 
Cu, Fe, Pb, N, and Cr) inputs from highway runoff were investigated in a 
three-year study on adjacent retention/detention ponds located at Miatland 
Interchange and EPCOT Interchange on I-4, near Orlando, Florida. 
Stormwater characteristics were compared with average retention pond 
water quality to determine removal efficiencies for nutrients and heavy 
metals within the pond. Sediment core samples were also carried through a 
series of analysis and sequential extraction procedures to examine the 
vertical and horizontal accumulation of nutrients and heavy metals and the 
stability of each metal in the sediments. Also, changes in pH and redox 
potential on the stability of metal-sediment associations were 
investigated. Five groundwater monitoring wells were installed to monitor 
metal movement and accumulation under stormwater management systems. 
Field and laboratory work has been completed and writing of the final 
report is continuing . 
* * * * * * * * 
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DEPARTMENT OF CIVIL ENGINEERING AND ENVIRONMENTAL SCIENCES 
ABSTRACTS OF UNSPONSORED RESEARCH 
TITLE: Historic American Engineering Record - Florida 
PRINCIPAL INVESTIGATOR: Dr. J. Paul Hartman 
A B S T R A C T 
Infonnal inventory of historic engineering works in Florida continues, 
and talks on Historic Engineering Works in Florida are made throughout the 
State. Talks on American Engineering Heritage and History are also given. 
Additional engineering/industrial works within the State are being sought. 
* * * * * * * * 
TITLE: Florida's Coastline Processes 
PRINCIPAL INVESTIGATOR: Dr. Clarence M. Head 
A B S T R A C T 
The study evaluated the effects of man's activities along the Florida 
coastline as a means of geomorphic change. Emphasis centered on the 
interaction of natural processes of erosion and deposition with man's 
coastal development. Study areas included the effects of groins and jetties, seawalls, artificial beach nourishment, and destruction of 
mangrove coastlines. The impact of cold and warm water rings of coastal 
eco-systems was also investigated. 
The study is continuing as additional data is accumulated. 
* * * * * * * * 
TITLE: Evaluation of Concepts of Water CONSERV I & II 
PRINCIPAL INVESTIGATOR: Dr. Clarence M. Head 
A B S T R A C T 
The study evaluates the history, needs and reasons for development of 
CONSERV I & II, and examines the plans, designs and operational concepts of 
the two programs. Anticipated problems and operati.onal costs are compared 
vis-a-vis the benefits derived. 
The study is continuing as additional da~a is accumulated. 
* * * * * * * * 
TITLE: Study of Brown Mountain Light Phenomenon 
PRINCIPAL INVESTIGATOR: Dr. Clarence M. Head 
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A B S T R A C T 
The study is reviewing the available data concerning the lights 
routinely seen above Brown Mountain, North Carolina. The study included a 
visit to site, discussions with Federal and State Forestry Department 
officials, and review of relevant publications. The data will be 
correlated with earthquake data to ascertain the relationship (if any) 
between the light and seismic movement along earth fractures in the area. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
* * * * * * * * 
Response of Large Structures to Random Loadings 
Dr. David R. Jenkins 
A B S T R A C T 
Studies were conducted to identify methods for representing stochastic 
wind and wave loadings on large beach-front structures. If dynamic effects 
can be ignored, then an equivalent static pressure loading can be used and 
this is the method commonly employed in building codes. However 
investigation of the dynamic response of the structure requires a more 
sophisticated approach. One possibility is the method used in design of 
earthquake resistant structures. Another more promising method is to use 
the spectral density of the time-varying wind or wave pressures. The 
spectral density plot is 11 smoothed 11 and the result transformed to an 
equivalent deterministic transient. The transient is then "applied" to the 
structure. A proposal has been written to NSF to further explore this 
approach. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
* * * * * * * * 
Economic Development and Technology Transfer 
Dr. Robert D. Kersten 
A B S T R A C T 
Investigation of cooperative arrangements to deliver educational 
services, extension services, research re 1 ated to indigenous prob 1 ems in 
the interest of enhancing economic development in less developed countries. 
Spec; f i c emphasis re 1 ate to ( 1) better ut i1 i zat ion of natu ra 1 resources 
(especially development of potable water supplies),. (2) development of new 
energy sources (especially 11mini 11 hydroelectric sites), (3) the creation of 
new enterprises. Thus primary interest must be in the design of low cost 
technology, or as frequently termed, "appropriate technology" or "on-site 
technology". Review of sensitive areas and requisites for including a 
spectrum of alternatives, providing an element of choice, and recognition 
of political, economic, and cultural differences are essential in the use 
of engineering in meeting the needs of the people. Three publications, one 
thesis and one research report have been presented in prior years. One 
site visit to Guatemala and eight site visits to Honduras were made during 
prior years. Current effort re 1 ates to deve 1 opment of dependab 1 e water 
supplies for community based irrigation projects near Cajamarca, Peru. As 
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a result of these activities Dr. Kersten has been named to the U.S. 
National Committee of the Pan American Federation of Engineering 
Association (UPADI). 
TITLE: 
· PRINCIPAL INVESTIGATOR: 
* * * * * * * * 
External-Internal Regression Equation 
Statistical Analysis for Small Urban Areas 
Dr. D. Scot Leftwich 
A B S T R A C T 
This research investigated comparative analysis of a new extern a 1-
i nterna 1 regression mode 1 derived from data of 16 sma 11 urban areas. The 
new regression model is to be tested as to its ability to predict 
external-internal attractions in a small urban area. If the tests are 
successful then the new external-internal regression model can be used for 
the Trip Generation phase for deriving attractions for External-Internal 
trips in small urban areas. 
* * * * * * * * 
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DEPARTMENT OF CIVIL ENGINEERING & ENVIRONMENTAL SCIENCES 
ABSTRACTS OF MASTER'S DEGREE RESEARCH REPORTS & THESES 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
Hydrologic Design of Swales 
Eduardo Avellaneda 
Dr. Martin P. Wanielista 
A B S T R A C T 
In recent years, there have been efforts to develop a design procedure 
for swale systems which ·could be applied to permeable soil characteristics. 
This design should consider space limitations or any other site 
restriction. 
Five existing swale sites in the Central Florida area were 
instrumented to determine fl ow rates and permeabilities. Twenty-three 
experiments we re performed. 
A swale design procedure, including an equation for the length o~ 
triangular and trapezoidal swales, was developed. Also, it is concluded 
that the use of a double-ring infiltrometer to determine the infiltration 
rate is possible for existing swale sites. 
Another conclusion is that published values of permeability are very 
variable and not accurate, nor specific enough to predict actual 
infiltration rates. However, very conservative va 1 ues can be used for 
sites being designed. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Evaluation of Percolation Ponds for Design 
and Operation Criteria 
David A. Baar 
Dr. Martin P. Wanielista 
A B S T R A C T 
of domestic wastewater effluent by rapid rate 
perco 1 at ion ponds) is a . very success f u 1 and 
for wastewater management. Muni ci pa 1 perco 1 at ion 
successfully operated in the United States for about 
Land application 
infiltration (i.e., 
cost-effective method 
pond systems have been 
100 years. 
The disposal conc.ept depends on a relatively high rate of secondary 
wastewater effluent infiltration into the soil by rapid percolation, either 
vertically or horizontally, away from the application surface area. This 
study was accomplished to determine inf i 1t ration rates at two working 
percolation pond systems and the variability of these rates, to compare the 
operating results with the initial design, and to create a stochastic 
computer based simulation program for design and operation. The initial 
study site was located west of Orlando, Florida and consisted of a system 
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of two percolation ponds. Daily readings were obtained on evaporation, 
rainfall, flow to the ponds, pond depth variations and groundwater table 
e 1 evat ions. A mass ba 1 ance inventory equation was formulated and the 
infiltration parameter was determined. 
A frequency distribution was created for the rainfall, _evaporation and 
calculated infiltration from the initial site, and then a stochastic 
computer based simulation program was written with this data. The program 
calculated results which compared favorably with the design for this 
initial percolation pond -site. A second site was chosen, also located in 
the Orlando area, to confirm the usefulness of the program and its 
operational capabilities. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Optimization Analysis for Alignment 
Criteria and Installation of Gravity Flow 
Underground Pipe 
Eugene Norman Balter 
Dr. D. Scot Leftwich 
A B S T R A C T 
In 1982 the Business Roundtable prepared several reports which 
investigated various aspects of construction which posed significant 
research opportunities. Their findings placed piping construction in the 
group of activities categorized as having "highest potential" for 
improvements based on inefficiency or construction difficulty and 
proportionate costs. It was estimated that a savings of over $1 billion 
could be obtained annually if the difficulties in the piping industry were 
reduced to only the average of other areas. Further investigation into the 
piping area showed that the alignment process took 20% of the cycle time 
for installation and ranked either first or second as compared to the other 
task i nvo 1 ved in pipe i nsta 11 at ion with regards to comp 1 ex i ty, ski 11 s 
required and dependency on technical information. 
Based on the above, this research project was performed to develop a 
new technique to aid in the alignment process of underground gravity flow 
pipe. Included in the research was a detailed investigation into existing 
techniques for performing this task, establishment of a sample analysis to 
establish workable tolerances for pipe installation, the development of a 
laser controlled excavation system and a cost analysis of the new technique 
presented. All technology used to develop this improved process consisted 
of currently available equipment used in other fields. · 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Modal Split Alternative to UCF 
Waddah S. Farah 
Dr. D. Scot Leftwich 
30 
A B S T R A C T 
This thesis eva 1 uates the existing form of transportation to the 
University of Central Florida (UCF) and analyzes the feasibility of mass 
transportation alternative for the commuting students. The research 
evaluates the existing form of transportation including an inventory of 
travel cost, travel time, parking problems and the level of service of the 
existing intersections and access roads 1 eadi ng to the University. The 
methodology includes the Urban Transportation Planning Process (UTPP) based 
on the socio-economic data for year 1980 and year 2005 and an opinion based 
on student surveys. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Data Compilation and Statistical Analysis of 
Bache 1 or of Science in Engineering Graduates at 
the University of Central Florida: 1970-1983 
June A. Hagerty 
Dr. J. Paul Hartman 
A B S T R A C T 
The College of Engineering at the University of Central Florida 
required a data set containing the Bache 1 or of Science in Engineering 
graduates from 1970 on, to be updated each semester. The data set, created 
through the use of the computer system Statistical Analysis System/Full-
Screen Product, contains 1,483 observations, each with 70 variables for 
personal, degree, post-gra~uate, and test results information. A manual 
has been written to cover a 11 phases of the data set. Five tests were 
performed with SAS programming on math and overall G.P.A. 's, and time-
shortened degree students, and recommendations were made for manual 
teaching, expansion of the data base set, ·and further testing of data. 
* * * * * * * * 
TITLE: Stability of Steel Structure 
CANDIDATE: Abbas K. Hos~eini 
FACULTY ADVISOR: Dr. Wayne E. Carroll 
A B S T R A C T 
In the design of elastic structure, a major consideration is the 
overall stability of the system under axial load or a combination of an 
axial load and bending moment. In first-order analysis the effects of 
axial forces on the stiffness formulation and its influence to deformations 
of the members are usually neglected. If the axial forces are sufficiently 
large, a better indication of the distribution of the forces and moments in 
the structure is obtained by using a second-order analysis. 
In this type of analysis the moment equilibrium equations are based on 
the deformed shape of the structure. The secondary moments produced by 
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axial forces acting through the deformed structure are considered in the 
computation of stiffness term. These secondary moments are called P-Delta 
effects. In this paper, by using a finite element computer program, the 
effects of axial loads on a plane frame structure are investigated. The 
method of analysis, based on the critical values of applied lateral forces 
on the elastic stability of the frame, will be referred to in this paper as 
a second-order analysis. Example problems are included to serve to 
document this analytical approach. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
A Shuttle Bus for the University of Central 
Florida 
Maryam Hosseini-Kargar 
Dr. D. Scot Leftwich 
A B S T R A C T 
The University of Central Florida, with an enrollment of approximately 
16,000 students, is being faced with parking, traffic and transportation 
problems. The University of Central Florida (UCF) is a commuter campus, 
with over 90% of the students arriving by automobile. Parking spaces cost 
over $800/space, and funding to build new spaces is scarce. Existing lots 
on the perimeter of the UCF campus offer a potential advantage to park and 
ride services or a shuttle service around UCF. 
Research conducted for this paper evaluated the usage of a shuttle bus 
system around the UCF campus. The primary purpose of the shuttle is to 
move people around the campus. This is a benefit primarily to the users, 
but it is also an asset to the whole campus, especially since it increases 
the general mobility of the University population and its accessibility to 
various locations and activities. 
The size of shuttle travel area around the campus, routes that would 
serve all major areas of the campus and cost of the shuttle bus are the 
major points evaluated in this research report. The methodology included 
in this study references the Urban Transportation Planning Process (UTPP), 
which consists of four sub-models: (1) trip generation, (2) trip 
distribution, (3) modal split and (4) traffic assignment. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Cost Effective Design of the Activated Sludge 
Wastewater Treatment System 
Robert P. Huguenard 
Dr. John D. Dietz 
A B S T R A C T 
A FORTRAN computer program was developed to find an optimum complete 
mix activated sludge system for given wastewater .characteristics and 
effluent quality constraints. The optimization routine considers capital, 
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operation and maintenance costs for the aeration basins, the settling 
basins and the return sludge pumping system. Sensitivity · analyses were 
performed to identify those variables to which the optimum complete mix 
activated sludge system is particularly sensitive. In addition, results 
were analyzed to identify the characteristics of an optimum complete mix 
activated sludge wastewater treatment system as defined by this model. 
The results of this study suggest that the following modifications to 
current design practice would produce improved treatment and more cost 
effective designs for the complete mix activated sludge wastewater 
treatment system: 1) a decrease in the MLSS concentration, 2) an increase 
in the aeration basin hydraulic detention time, 3) an increase in the 
settling basin clear zone detention time by increasing the settling basin 
dept~ and 4) a decrease in the return sludge pumping rat~. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
The Effect of Recycle Control on Activated 
Sludge Clarification Efficiency 
Joseph A. Margio 
Dr. John D. Dietz 
A B S T R A C T 
Recent advances in activated sludge facilities operations utilize 
sludge recycle flow rate control to minimize adverse effects on the 
clarifier during peaks solids loading situations. Although this control 
action is directed at the thickening function, there has been speculation 
that the elevated recycle rates may be responsible for an increased 
effluent solids concentration. 
To evaluate the significance of recycle rate to the steady-state 
effluent suspended so 1 ids concentration, i dent i ca 1 side-by-side sett 1 i ng 
co 1 umns were operated with recyc 1 e rates spanning the range of norma 1 
practice. The studies were conducted so that each side-by-side unit 
received identical activated sludge feed slurries. Replicate experimental 
uni ts operating at i dent i ca 1 recyc 1 e rates and receiving i dent i ca 1 feed 
slurries were used to determine experimental error. 
The experimental design facilitated a statistical determination of the 
significance of the effect of recycle flow rate. An analysis of variance 
procedure was pursued, with the conclusion that recycle rate does, in fact, 
influence suspended so 1 ids remova 1. Rami fi cations for f ac i 1 it i es design 
and operation is also reviewed. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
The Quantity of Stormwater Entering the 
Drainage Wells of Orlando, Florida 
James Michael McBee 
Dr. Martin P. Wanielista 
33 
A B S T R A C T 
An extensive 1 i teratu re survey rev ea 1 ed there have been no in-depth 
studies of the quantity of water entering Orlando area drainage we 11 s. 
Previous values ranging from 30 to 85 MGD were based on water supply 
withdrawal information or gross drainage area estimates. This paper 
presents a detailed study of the quantity of water entering 208 drainage 
wells in the Orlando Urban Stonnwater Management Manual (OUSWMM) area. 
Extrapolation of results to the remaining wells in Orange County is 
discussed briefly. Field experiments on one 20 inch drainage well yielded 
a mathemat i ca 1 re 1 at i onshi p that was reasonab 1 e for estimating acceptance 
rates for drainage wells of all sizes. 
One hundred seventeen drainage sub-basins have been identified in the 
54, 000 acre OUSWMM area. Seventy-four of these sub-basins contain or 
contribute flow to one or more of the 208 drainage wells. Weighted mean 
daily runoff in the 74 sub-basins was estimated between 39.1 and 53.4 MGD. 
Storage effects reduce this to 17 to 31 MGD, which is the maximum quantity 
of runoff available to the drainage wells. Other effects could reduce this 
more. 
A well hydraulics estimate of the inflow quantity was 18 to 47 MGD. 
Jhis agreed reasonably well with the estimate of available runoff. 
Deviation between the two could be due to the 1 imi ted amount of data on 
heads on the well. 
Maximum hydr~ul i c capacity of all the wel 1 s was estimated to range 
from 90 to 226 MGD. Total aquifer transmissivity capacity for the wells 
was estimated to range from 356 to 534 MGD. These va 1 ues show that the 
wells are sufficient to easily handle the average available runoffs, but 
may not be capable of handling extreme event flood flows. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Distribution of Lead and Zinc in Groundwater 
Around an Exfiltration Pipe, Including a Study of 
Specific Conductance 
Donna Schiffer 
Dr. Martin P. Wanielista 
A B S T R A C T 
Highway runoff is a significant source of nonpoint pollution to 
surface and ground waters. Underground disposal of stonnwater has several 
advantages, such as recharge of groundwater res.ources, and reduction of 
flow rates at existing storm sewer outfalls. However, there are a few 
studies on the effects of underground disposal of stonnwater on the quality 
of groundwater. · 
The purpose of this study was to examine the changes in lead, zinc, 
and specific conductance in highway runoff that is routed to an underground 
disposal facility as the water passes through the unsaturated soil to the 
surficial aquifer. An exfiltration pipe in downtown Orlando, FL, was 
selected for the study. The study was conducted to 1 earn more about the 
fate of lead and zinc by observation of a working system. 
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Sampling locations were established in both the saturated and 
unsaturated groundwater zones in the vicinity of the pipe. Teflon 
lysimeters were placed at three different depths to collect water from the 
unsaturated zone, and shallow wells were augured at the site to obtain 
water from the surficial aquifer. Samples were collected for six storm 
events over the period from June 1984 through August 1985, and samples were 
also collected for one between-storm period. Rainfall also was recorded 
near the site. 
Results of the statistical work done for the study indicated that zinc 
values in the unsaturated zone were similar to each other, but the values 
were different significantly between the saturated and unsaturated sampling 
locations. From existing literature it is known that lead exists primarily 
in particulate form, not dissolved, so removal of lead may occur by 
entrapment of particulates in the pipe. Specific conductance was 
significantly different in the shallowest lysimeter from values at all 
other locations, and a decrease in specific conductance with depth was 
noted. This may indicate a reduction in total ionic content, possibly due 
to sorption processes occurring in the soil, precipitation, and to a much 
lesser extent, transformation by plants and bacteria. 
Results of the study indicate that 1 ead and zinc concentrations in 
groundwater around the pipe do not appear to be affected significantly by 
this stormwater practice. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
A Computer Program to Design Reinforcement 
for Concrete Beams Subjected to Torsion 
James E. Schwarz, Jr. 
Dr. Wayne E. Carroll 
A B S T R A C T 
A concrete beam is rarely subjected to pure torsion loading. However 
in many design applications a beam is subjected to torsional loads in 
addition to bending and shear loading. The American Concrete Institute has 
deve 1 oped a specification for the design of beams subjected to tarsi on. 
For my research report, I have deve 1 oped a computer program using these 
specifications which will aid engineers in the design of reinforcement for 
concrete beams subjected to torsional loading. 
The provisions of the specification and their implementation into the 
computer program are presented. A sample problem is solved to compare the 
results of nonnal hand calculations to the results of the ·computer program. 
A 1 i sting of the computer program, written in ·Microsoft• s GW Basic, is 
provided. 
The designer enters information pertaining to the beam's 
sectional properties, material properties and loading conditions. 
program computes the concrete and reinforcement strength requirements 
determines the amount of reinforcement required. The stirrup spacing 
longitudinal reinforcement required are then detennined and output to 
cross 
The 
and 
and 
the 
· designer. 
* * * * * * * * 
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TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
Ground Penetrating Radar in the Detection of 
Subsurface Cavities Related to Sinkhole Activity 
in Florida 
Marianne Sweeney 
Dr. Shiou-San Kuo 
A B S T R A C T 
The Florida peninsula is underlain by limestone undergoing a 
continuous · solution process resulting in subsurface cavity formation. 
Increased land development has led to costly structural damage and water 
supply contamination due to surface subsidence and collapse in areas 
overlying such cavities. Conventional drilling methods cannot guarantee 
detection of isolated cavities. A geophysical technique known as ground 
penetrating radar (GPR) is a non-destructive method in geotechnical 
investigation capable of surveying entire areas quickly and efficiently. 
It works as an echo sounder with a similar graphic display. Cavities are 
detected by variations in electrical properties of anomalies as compared to 
the surrounding material. Due to variations and i neons i stenci es in the 
properties of naturally deposited soils and rocks, interpretation of the 
result from a radar survey is difficult to pre-determine without an actual 
field investigation. 
The intent of this study is -to determine those circumstances under 
which GPR can be of use in subsurface cavity detection investigations. The 
results indicate that subsurface condition~ in north and central Florida 
are generally favorable and that this method can be extremely useful in 
determining trends in subsurface erosion. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
A Computer Program to Estimate Time as Water 
Table Drops in the Reservoir Behind an Earth Dam 
Hossein Tehrani 
Dr. Shiou-San Kuo 
A B S T R A C T 
The purpose of this project is primarily to develop an equation to 
estimate the time that it will take for the water surface to decrease to 
another depth in an inverted conical-shaped reservoir behind the earth dam 
by means of the falling head concept. This equation can be applied to the 
earth embankment either with or without underdrai n. Si nee the derived 
equation for time span is a complicated and tedious matter, a computer 
program has been developed for solving this equation. 
The computer program is written in BASIC language and exectued on a 
Tektronix 4051 micro-computer. Primary effort has been used to set up the 
· program in a universal BASIC so that it can easily be executed on any 
micro-computer with the BASIC language. 
* * * * * * * * 
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TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
Speci ati on of Heavy Metals in Highway Drainage 
Systems 
Lee P. Wiseman 
Dr. Yousef A. Yousef 
A B S T R A C T 
Heavy metal speciation in aquatic environment is essential if metal 
toxicities are to be investigated. An existing heavy metal speciation 
scheme, proposed by Bat 1 ey and Florence, was app 1 i ed to water samples 
collected from two sites in Central Florida, Maitland Interchange and 1-4 
and Shingle Creek and U.S. 17-92. Water samples of rainfall, stormwater 
runoff and a detention/retention pond were co 11 ected from the Mai t 1 and 
site. From the Shingle Creek site, water samples of highway runoff and 
Shingle Creek water were collected. All of these samples were collected 
monthly for a period of 6 months and analyzed for major water parameters 
and the trace elements, Zn, Cd, Pb and Cu. The trace elements were treated 
according to the scheme proposed by Bately and Florence utilizing 
Differential Pulse Anodic Stripping Voltarrmetry (DPASV). 
In addition to measuring the actual metal species, a computer model 
was used to predict the possible metal species using the major water 
parameters measured as inputs. A comparison between the forms of the 
predicted and measured species for each metal was conducted. 
* * * * * * * * 
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TITLE: 
CANDIDATE: 
DEPARTMENT OF CIVIL ENGINEERING & ENVIRONMENTAL SCIENCES 
ABSTRACTS OF PH.D. DISSERTATIONS 
Fate of Heavy Metals from Highway Runoff 
in Stormwater Management Systems 
Harvey H. Harper 
FACULTY ADVISOR: Dr. Yousef A. Yousef 
A B S T R A C T 
The movement and fate of heavy metal inputs (Cd, Zn, Mn, Cu, Al, Fe, 
Pb, Ni, Cr) from highway runoff were investigated in a three year study on 
a 1.3 hectare retention facility near the Maitland Interchange on 
Interstate 4 north of Orlando, Florida. Physical characteristics of the 
retention pond and surrounding watershed were defined and fie 1 d 
instrumentation was installed. Stormwater characteristics were compared 
with average retention pond water quality to detennine removal efficiencies 
for heavy metals within the pond. A total of 138 core samples were 
co 11 ected in the pond over a three year period to investigate the 
horizontal and vertical migrations of heavy metals within the pond. 
Sediment core samples were also carried through a series of sequential 
extraction procedures to examine the type of chemical associations and 
stability of each metal in the sediments. An apparatus was built which 
allowed sediments to be incubated under various conditions of redox 
potential and pH to investigate the effects of changes in sediment 
conditions on the stability of metal -sediment associations. Five ground-
water monitoring wells were also installed to monitor metal movement and 
accumulations under stormwater management systems. 
* * * * * * * * 
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Chairman: 
Faculty: 
DEPARTMENT OF COMPUTER ENGINEERING 
DEPARTMENTAL REPORT 
Dr. Christian S. Bauer 
P. Gatt, H.I. Klee, D.G. Linton, B.W. Patz, F. Sammer, F.O. 
Simons 
Department operations continued to expand and prosper as we moved into 
offices and labs in the new CEBA (Center For Engineering And Business 
Administration Building) in the Fall of 1985. The Department now operates 
several instructional and research facilities within the new building, 
inc 1 udi ng a CAD/Grap hi cs facility, a microcomputer laboratory, a systems 
and contra 1 s 1 aboratory, and a computer systems 1 ab. The Department a 1 so 
manages DEC VAX 11/750 and GOULD 32/6780 research computers for the 
College, and these systems are now located in a secure new facility with 
appropriate environmental support. 
Dr. C. S. Bauer was named Chairman of the Department, effective Fall 
term of 1985. Dr. D. G. Linton continued his service as Department 
Executive Officer, while completing a major NASA report and presiding over 
the preparation of a document detailing Ph.D. program procedures for the 
Department. Dr. Linton also introduced the ADA language into the graduate 
level Software Engineering courses offered by the Department this year. Dr. 
Klee continued his deve 1 opment of the Systems and Contra 1 s Laboratory 
operated by the Department. Dr. Fred Simons left UCF to take a position at 
the new F 1 or i d a St ate Uni v er s i ty IF 1 or i d a A & M Uni v er sit y Eng i nee r i n g 
Institute in Tallahassee. Professor Frank Sa11111er left the University to 
accept a staff engineering position with the Naval Training Systems Center 
in Orlando. 
Computer Engineering faculty recruiting was very successful during the 
year, resulting in three new faculty positions filled for the Fall of 1986. 
One of the new peop 1 e, Dr. Harley Myler, joined the Deprtment on a full 
time basis during the Sumner of 1986. · Dr. Myler received his Ph.D. at New 
Mexico State and brings a strong interest . in Artificial Intelligence and 
Expert Systems to the Department Research program. As an Adjunct Faculty, 
he taught a special topics course in "Machine Intelligence" during the 
Spring term of 1985, which was well received by a very interested and 
enthusiastic group of students. 
Additional teaching and research hardware and software was added to the 
Department inventory during the year. The GOULD 32/6750 Computer was 
upgraded to a 32/6780 configuration with the addition of a second processor 
board and related accessories. The College VAX machine software inventory 
was expanded to include ADA, LISP, SLAM, and ACSL systems. Five new DEC 
COLOR terminals were acquired and interfaced to the VAX. An RCA Camcorder 
system was purchased to allow field collection of airplane cockpit views to 
support Departmental research interests in CGI for computer based flight 
t ra i ne rs. Six new Mot o ro 1 a 68000 instruct i ona 1 stations were added, each 
with an IBM PC Host. Six DEC Rainbow Stations, each with A/D, D/A, and D/D 
interface boxes were implemented for a new undergraduate course offering in 
"Embedded Computer Systems". 
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DEPARTMENT OF COMPUTER ENGINEERING 
PUBLICATION AND PRESENTATIONS OF PROFESSIONAL PAPERS 
BOOKS AND MONOGRAPHS 
BAUER, c.s. and Badiru, A.B. "Stochastic Rate of Return Analysis on a 
Microcomputer," Chapter in WHITEHOUSE, G.E., Ed., Softcover Software, 
(Norcross, GA: Georgia Institute Engineering and Management Press), 
1985, 9 pages. 
LINTON, D.G. A Slam II Simulation Model for Anal zin 
Mission-Processing Requirements, NASA Grant #N 10-001 
May 1985, approx. 500 pgs. 
ARTICLES PUBLISHED 
National and International Journals 
S ace Station 
Final Report, 
BAUER, C.S. 11 A Simulation Center of Excellence ••• ," Proceedings of 7th 
Annual Conference on Computers and Industrial Engineering, Supplement 1 
of Com uters and Idustrial En ineerin Journal, Published as Volume 9, 
336-339, 1985 • 
BAUER, C.S. "The Impact of Microcomputers on Engineering Practice," Florida 
Engineering Society Journal, 17-18, (June 1985). 
KLEE, H.I. "Comparison of a Block Oriented and Equation Oriented Continuous 
Simulation Language, 11 Simulation at the Frontiers of Science, 105-109, 
(1986). 
KLEE, H.I. "Mathematical Modeling of Continuous Dynamic Systems, 11 
Proceedin s of the Fifth International Conference on Mathematical 
Modeling, 1986 • 
KLEE, H.I. "Some Novel Applications of a Continuous Simulation Block 
Oriented Language," Proceedin s of the 8th Annual Conference on 
Computers and Industrial Engineering, 1986 • 
LINTON, D.G. Review of Scientific Plotter-PC (Vendor: Interactive 
Microware), Engineering Microsoftware Review, g_, (7), 7-8, (July 1985). 
PRESENTATIONS 
International Meetings 
BAUER, C.S. and Torkzadeh, F. "Automated Production of Computer-Generated 
Video Image Databases with Applications in Operation Training," 8th 
Annual Computers and Industrial Engineering Conference, Orlando, FL, 
March 1986. 
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KLEE, H.I. "Mathematical Modeling of Continuous Dynamic Systems," Fifth 
International Conference on Mathematical Modeling, Berkley, CA, 
August 1985. 
National Meetings 
KLEE, H. I. "Comparison of a Block Oriented and Equation Oriented 
Continuous Simulation Language," 1986 Eastern Simulation Conference, 
Norfolk, VA, 1986. 
KLEE, H.I. "Some Novel Applications of a Continuous Simulation Language," 
8th Annual Conference on Computers and Industrial Engineering, 
Orlando, FL, March 1986. 
Regional Meetings 
KLEE, H.I. and BAUER, C.S. "The Use of Simulation in Teaching Systems 
Analysis," Southeastern Simulation Council Annual Meeting, Orlando, 
FL, October 1985. 
SEPULVEDA, J. and BAUER, C.S. "The Simulation Master's Program at UCF, 11 
Southeastern Simulation Council Annual Meeting, Orlando, FL, October 
1985. 
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DEPARTMENT OF COMPUTER ENGINEERING 
ABSTRACTS OF SPONSORED RESEARCH 
TITLE: ADA Risk Assessment 
PRINCIPAL INVESTIGATORS: Dr. Christian S. Bauer and Dr. Charles E. Hughes 
SPONSORING AGENT: Naval Training Systems Center 
GRANT NUMBER: 64-04-321 
A B S T R A C T 
Potential applications and limitations of the new high order Standard 
Departmnet of Defense Computer Language ADA ih training simulators are 
being reviewed. 
Benchmark routines, tailored to mimic the run-time characteristics of 
real-time operational flight simulators, are being developed and results of 
their evaluations presented with respect to memory size requirements and 
run-time execution speed characteristics. 
* * * * * * * * 
TITLE: Space Station Analysis 
PRINCIPAL INVESTIGATOR: Dr. Darrell G. Linton 
SPONSORING AGENT: National Aeronautics and Space Administration 
GRANT NUMBER: 16-24-502 
A B S T R A C T 
Space station mission processing is modeled via the SLAM II simulation 
1 anguage on an IBM 4381 mainframe and an IBM PC microcomputer with 620K 
RAM, two double-sided disk drives and an 8087 coprocessor chip. Using a 
time phased mission (payload) schedule and parameters associated with the 
mission, orbiter (space shuttle) and ground facility databases, estimates 
for ground facility utilization are computed. Simulation output may be 
used to assess alternative mission schedules and to identify potential 
bottlenecks on the ground. 
* * * * * * * * 
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DEPARTMENT OF COMPUTER ENGINEERING 
ABSTRACTS OF UNSPONSORED RESEARCH 
TITLE: Evaluation of Residential Energy 
Conservation Measures 
PRINCIPAL INVESTIGATOR: Dr. Harold I. Klee 
A B S T R A C T 
A project designed to account for weather variability in the 
assessment of energy conservation measures was completed. The correction 
for weather was accomplished by developing building specific baseline 
models for a number of residences in the Tampa, Florida area. The models 
take the form of simple linear regression equations which correlate daily 
heating energy consumption with daily heating degree-days. The base 
temperature for the heating degree calculation was chosen to be the balance 
point temperature of the building which was determined by an iterative 
procedure. 
* * * * * * * * 
TITLE: Development of Software for Problem Solving 
in Calculus 
PRINCIPAL INVESTIGATOR: Dr. Harold I. Klee 
A B S T R A C T 
A software package is being developed to reinforce the basic skills of 
applied engineering calculus. Students can choose from a number of 
problems, cross referenced by topics from calculus, to test their skills in 
applying the concepts of calculus to real world problems. The software 
includes problems at the basic, intermediate, and advanced levels of 
di ffi cul ty. Extensive· use of window graphics maintains student interest 
and irTITlediate feedback to student input indicates problem areas where 
further instruction may be necessary. 
* * * * * * * * 
TITLE: Knowledge-Based Intelligent Tracking 
PRINCIPAL INVESTIGATOR: Dr. Harley R. Myler . 
A B S T R A C T 
In the area of machine i nte 11 i gence, some sma 11 success in 
d~monstrating the feasibility of attention focused machine cognition were 
achieved. This was shown in a thesis "Knowledge-Based Intelligent 
Tracking" where simple algorithmic visual trackers were used to input into 
a rule-based object classifier. The intent of the thesis was to examine an 
a 1 ternat i ve route to machine i nte 11 i gence. The deve 1 opment was based on 
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current theories of human cognition as opposed to the ad hoc search 
techniques generally emp 1 oyed in contemporary AI systems. In any event, 
the problem with rule-based systems is inevitably the regression of rules 
and contexts that occurs when the system is generated from an a priori 
domain of knowledge based on human experience. My work centered on 
generating a system in-itself instead of being created out of the a priori 
knowledge of the system design or domain expert. 
* * * * * * * * 
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DEPARTMENT OF COMPUTER ENGINEERING 
ABSTRACTS OF MASTER'S DEGREE RESEARCH REPORTS & THESES 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
An Interactive Information System for Tracking 
Student Academic Progress and Aid in Course 
Scheduling 
Farahzad Behi 
Dr. Christian S. Bauer 
A B S T R A C l 
An interactive information system has been developed for the Computer 
Engineering Department to promote faster and more accurate means of 
obtaining academic information on a student or a group of students. It was 
also developed to provide departmental administrative personnel with 
information to guide course scheduling. The system has the capability of 
providing the following information concerning undergraduate students 
enrolled in the Computer Engineering program of the College of Engineering, 
University of Central Florida: 
1. Basic information about the student, such as, address, te 1 ephone 
number, classification, etc. 
2. A student's completed and in-progress courses. 
3. The grade and other information, such as, equivalent transfer credits 
or UCF resident credits for each course. 
4. Name and social security number of all the students working under the 
same advisor. 
5. Name and social security number of all the students in the same year 
of college (classification). 
6. Name and social security number of all students that have taken or are 
taking a certain course. 
7. Name and number of all students with same classification taking the 
same course. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Mode 1 for a Non 1 i near Tank System Under 
Proportional-Integral-Derivative Control 
Charles W. Bishop 
Dr. Harold I. Klee 
A B S T R A c· T 
A model (NONLINRK) was developed for a closed tank system under 
feedback control by an ideal proportional-integral-derivative controller. 
Under servo action the fluid level in the tank is altered from its 
· equ i1 i bri um set point. Under regu 1 a tor action the feed pressure to the 
inlet valve and/or the outlet valve percentage opening are varied from 
equilibrium settings. The numerical model uses Gill's fourth-order 
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Runge-Kutta algorithm to solve the system equation. The equation was made 
sepa rab 1 e by approximating an exponential factor by the tangent at the 
beginning of each time step in the numerical solution. 
NONLINRK simulation trials exhibited many characteristics of nonlinear 
systems including unequal offset under proportional control for set point 
changes equal in magnitude but opposite in sign, harmonics in the response 
to a sine wave input on fluid level set .point and bounded response in spite 
of increased gain settings. In addition, further simulation trials showed 
the system response converges to t~at of a linear system for sufficiently 
small set point or load variations. 
A second model using the modeling language TUTSIM provided 
corroboration of the results produced by NONLINRK. Proportional and 
proportional-integral control simulations differed by less than .1% and the 
models showed the same rates of convergence as the time step was decreased. 
Under PIO control TUTSIM simulations developed severe instabilities, but 
NONLINRK exhibited the expected trends in the increased ability to react to 
a ramp function distrubance and the decrease in phase lag in response to a 
sinusoidal set point function. 
* * * * * * * * 
TITLE: Multi-Computer Communication with Shared Memory 
CANDIDATE: Jane N. Chang 
FACULTY ADVISOR: Dr. Benjamin W. Patz 
A B S T R A C T 
This thesis describes a design for a multi-computer communication 
system using a shared memory. The design is implemented on the Motorola 
EXORset 30/0535 development systems. The primary use for the shared memory 
is to act as a message center similar to a mailbox, where each computer can 
1 eave messages for other computers and al so pi ck up messages from other 
computers. Status words residing in the shared memory, called semaphores, 
are used to indicate the condition of the mailbox and any message. Each 
computer polls unique semaphores associated with unique message transfers 
when requesting to send a message or to receive a message. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Digital Signal Processing Capabilities of the 
Fujitsu MB8764 
Harald B. Creech 
Dr. Fred O. Simons, Jr. 
A B S T R A C T 
The Fijitsu MB8764 digital signal processing chip is designed to 
operate with a machine cycle of up to lOMHz. The chip's ability to perform 
a 16 .by 16 bit multiply and add operation in one machine cycle makes it a 
good candidate for real time digital signal processing. Unlike the Intel 
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2920, the Fujitsu MB8764 does not have an onboard analog-to-digital, and 
digital-to-analog converter. Therefore, this research was restricted to 
the operation of this device with digital data input and output. The use 
of the MB8764 as a digital filter is analyzed. Performance limitations due 
to finite word 1 ength, memory size and configuration and c 1 ock rate are 
considered. The MB8764 capabilities in computing fast fourier transforms 
are discussed. Development of a working digital filter with the MB8764 
work station is presented. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Use of the ADA Language System in 
Configuration Control of Fortran 
Based Software 
Daniel L. Dyke 
Dr. Christian S. Bauer 
A B S T R A C T 
The Configuration Control and Management of Trainer Systems Software 
has been recognized as a significant problem for many years. Many software 
tools are being developed for use as aids in this task. The efforts of the 
Department of Defense in the development of ADA and an ADA Prograrmning 
Support Environment (APSE) have strongly addressed the problems of 
Configuration Control and Management. However, these efforts have been 
targeted for ADA based software as it is anticipated it will be the primary 
language of the DOD. The author feels that FORTRAN based software will 
require maintenance for many years even after the acceptance of ADA, and 
that the features of the APSE could be applicable to this task. 
The ADA Language System (ALS) which will soon be available, is the 
Army's implementation of the ADA Progral11lling Support Environment. ALS has 
also been accepted by the Navy. This paper discusses the applicability of 
the ALS to the problem of FORTRAN based software Configuration Control and 
Management. A basic demonstration tool will be developed and analyzed. 
* * * * * * * * 
TITLE: IPCLl - An Interactive Process Control Language 
CANDIDATE: Richard A. Erlandson 
FACULTY ADVISOR: Dr. Christian S. Bauer 
A B S T R A c. T 
This report documents a Process Control Language. It was written to 
provide an easy-to-use, user-friendly language to control a manufacturing-
type process. It is not assumed the user is proficient or even familiar 
. with any computer languages. The user should be able to grasp the simple 
set of commands available and begin writing user programs in a short period 
of time. Emphasis has been placed on error messages to inform the user of 
the type of error and enough information to correct it. The language was 
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written in PDP-11 assembly language and run on a 11/34 computer in the 
Microcomputer Laboratory at the University of Central Florida. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Interactive Micro-Computer Software for the 
Production of Engineering Drawings 
Brian R. Garvey 
Dr. Christian S. Bauer 
A B S T R A C T 
This project has developed a Microcomputer Based Interactive graphics 
software system for the production of engineering drawings. The drawings, 
stored in a digital format, can be recalled and updated much faster than by 
using conventional drawing methods. This allows for increased production 
and a standardized drawing format. 
The system was designed to be easy to use so that with little 
training, a user can create, edit, plot, and save drawings for later 
retrieval. In addition, an open architecture was used in the design of the 
drawing database and program co11111and structure so that the system can be 
easily expanded upon as the need arises. 
The software, developed for the IBM Personal Computer using the Turbo 
Pascal Compiler, has been implemented and hard copy results are present in 
order to demonstrate the system's capabilities. 
TITLE: 
CANDIDATE: 
. FACULTY ADVISOR: 
* * * * * * * * 
Application Software of the Future - Filter 
Design with GEM 
Alan D. George 
Dr. Fred O. Simons, Jr • 
A B S T R A C T 
- As the use of computers in Engineering Design as well as other areas 
increases, it becomes more imperative that the application software used be 
as simple, convenient, and powerful . as possible. The engineer is not 
interested in the internal workings of the computer or its operating 
system. It is the design itself that takes precedence. The filter design 
package developed for this project, known as FILTER, is such an 
application. With FILTER, coupled with · the Digital Research Graphics 
Environment Manager, the Engineer is 1 ed through the ana 1 og and di gi ta l 
filter design phase on a personal computer with carefully designed 
interactive computer graphics requiring little or no computer knowledge. 
* * * * * * * * 
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TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
Fast Flyback Mirror Scanner 
Raymond E. Hanna 
Dr. Fred O. Simons, Jr. 
A B S T R A C T 
The system analysis and computer simulation for a fast flyback mirror 
scanning system is presented. Mirror dynamic equations are deve 1 oped to 
define the torque requirements for the drive motor. Elect romechani ca 1 
modeling and Laplace transforms are formulated to develop system equations 
for computer simulation. From the computer simulation, the servo 
performance parameters are selected for the servo loop to complete the 
design. 
* * * * * * * * 
TITLE: A Logic Simulator Interface 
CANDIDATE: John D. Lofgren 
FACULTY ADVISOR: Dr. Christian S. Bauer 
A B S T R A C T 
A software interface betwee~ a firmware documentation system and a 
logic simulator named TEGAS-5 is described. The interface accepts 
PALASM2 inputs for PAL definitions and tabular data for PROM definitions, 
both of which are ASCII files. The output is an ASCII file which defines 
the firmware parts in TEGAS-5 format. Modules are written in FORTRAN and 
command routines are written in DCL on VAX 11/780 machines. No system 
calls are required, so portability is maintained. Limitations include the 
inability to load two different programs in identical firmware parts on the 
same design, but this can be overcome. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Graphics Package for Portable Alphanumeric/ 
Graphics Terminal 
Elsie S. Loh 
Dr. Christian S. Bauer 
A B S T R A C. T 
This research report describes the design of a hi gh-1eve1 graphics 
package for use by application prograD111ers to display pictures of 
two-dimensional objects on a portable alphanumeric/graphic terminal. The 
design is implemented on the Digital VAX-11/780 minicomputer running under 
the VMS operating system environment as the host computer and the DECwriter 
correspondent as the graphics device. The graphics package consists of 
both the database manipulation software which is completely device 
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dependent, and the interface software between the norma 1 "drawing 
functions" and the hardware associated with a particular graphics device, 
which is minimally device-dependent. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
On-line Microprocessor Control of Optical 
Disc Recorder and Players. 
Howard M. Luebcke 
Dr. Christian S. Bauer 
A B S T R A C T 
A Profess i ona 1 350 persona 1 computer was used to communicate with a 
Panasonic optical disc recorder and player. User friendly menus were 
created and a test procedure written to verify that the appropriate on-line 
functions could be controlled by the personal computer. 
On-1 ine control of the optical disc player greatly simplifies the 
programming and control required to create programs of instruction and 
previously recorder optical discs. On-line control of the recorder, 
however, provides only the convenience of being ab 1 e to record f ram the 
same work station as the player. The basis for future enhancements has 
been created. Documentation of the program is provided to assure the work 
concluded can be passed on to future researchers. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
A High Leve 1 Programming Language and Graphics 
Simulator for the Heathkit ET-18 Hero Robot 
Kenneth J. Sizemore 
Dr. Christian S. Bauer 
A B S T R A C T 
As modern industrial robots are used more in industry, the need for 
qualified progranuners and operators will increase. Inexpensive robots are 
available for use as training systems, but these robots typically lack the 
high level tools, such as high level languages and graphics simulators, 
that are available for the industrial robots. 
A h i g h 1 eve 1 pro g r amm i n g 1 an g u age and a . graph i cs s i mu 1 at or we re 
developed for one of these training robots, the Heath ET-18 Hero Robot. 
The programs were designed to be executed on an IBM Personal Computer. The 
software was developed as part of an overall system which also includes a 
compiler and a program for downloading software to the Hero over a serial 
interface. 
* * * * * * * * 
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TITLE: 
CANO IDATE: 
FACULTY ADVISOR: 
Multicomputer Communication with Crossbar 
Switches 
Teh-Cheng Song 
Dr. Benjamin W. Patz 
A B S T R A C T 
This thesis describes the design and implementation of a MC6809 multi-
computer communication system which includes a hardware communication 
controller with emphasis on the system's software development. A 
communication program written in 6809 assembly language has been developed 
to interface each user and the controller. The c0111Tiunication program acts 
as a postman, sending and taking messages for each user via the 
interrupt-driven sending and receiving software. A message is transmitted 
over a crossbar switched path, which is 8 bits wide, to increse the trans-
mission rate and decrease dedicated CPU time. Every MC6809 microcomputer 
in the system can send or receive a message. A sender can send a message 
to any number of receivers; however, a receiver can accept a message from 
one sender only. A sender can also receive a message while sending a 
message. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
DIPSTK-A Process Control Language 
C. Clinton Strange, Jr. 
Dr. Christian S. Bauer 
A B S T R A C T 
Process control languages are generally complex and machine oriented. 
Their use requires a high degree of skill, not only in process control 
knowledge, but also in the programming. On one extreme, control programs 
are written in assembler language. This is a time consuming process and 
the high investment is tailored to a specific application. The resulting 
programs are difficult to communicate between the programmer and the user. 
On the other extreme, attempts have recently used high-level languages, 
i.e. FORTRAN, but these still require assembly-level supplements. In 
general , on 1 y the programmers know what the program does. Thus, a void 
exists between the programmer and the user. 
This paper presents a segment of the user-oriented, high-level 
language, DIPSTK, which has the following design objectives: 
- Can control both digital and analog signals, 
- Is easy to learn and co11111unicate, 
- Provides the necessary user operating support, 
- Integrates a graphical data display, and 
- Is easily modified for additional control structures • 
. The remainder of this language was developed by a co-investigator. 
* * * * * * * * 
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TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
Separation Plan Priority in Computer 
Image Generation · 
Keith A. Stump 
Dr. Christian S. Bauer 
A B S T R A C T 
Flight simulators are devices in which air crews can be trained 
without the use of actual aircraft. Potentially dangerous maneuvers, such 
as air-to-air refueling, and destructive exercises, such as evasive action 
from weaponry or aerial dogfights, can be practiced repeatedly with no risk 
to pilot or crew. Flight simulators are cost effective since the fuel 
costs associated with training pilots in actual aircraft can be excessive. · 
Flight simulators offer an alternate training method with reduced costs. 
The task of a visual flight simualtor is to present the trainee with 
scenes representative of those that would be seen if the actua 1 mission 
being trained for were flown. Scenes produced by a Computer Image 
Generation device must be of sufficient content, fidelity, resolution, 
brightness, and field of view to allow the trainees to improve their 
skills. If one of these factors falls below the threshold of 
acceptability, the training value of the device is diminished, if not lost 
altogether. 
One of the most challenging ·problems in Computer Image Generation is 
the removal of hidden parts from images of solid objects. In real life, 
t~e opaque material of these objects obstructs the light rays from hidden 
parts and prevents us from seeing them. In the computer generation of an 
image no such automatic elimination takes place. Instead, all parts of 
every object, including parts that should be hidden are displayed. In 
order to remove these parts and create a more realistic image, a hidden-
1 i ne or hidden-surface algorithm must be applied to the set of objects. 
When more than a single object is in the scene another prob 1 em arises; 
which of the objects block the view of the others. This is an occultation 
problem. 
This paper presents a "separation plane" priority algorithm used in 
Computer Image Generation to solve this occultation problem. The algorithm 
uses a bi nary search technique to generate a 11 1 i stable set 11 ; a set of 
planes that yield proper object priority for any viewpoint in the data 
base. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
The Integration of Computer Graphics with Video 
Disc Technology: An Application in Training 
Fereidon Torkzadeh 
Dr. Christian S. Bauer 
A B S T R A C T 
The major objective of this paper is to become familiar with the 
MOVlE.BYU graphics system from Brigham Young University to demonstrate the 
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generation of non real-time images for a typical pilot training 
application. The implementation is done by using the MOVIE.BYU graphics 
system, a VAX 11/750 digital computer, and RAMTEX 9460 system. This paper 
discusses how the images can be stored, a frame at a time, on a video disc 
for playback at the normal rate to portray a moving scene using a Panasonic 
video disc recorder and player, and a Sony video camera. 
Also, this paper describes how the use of computer graphics and video 
discs to produce images to facilitate man-machine interaction has developed 
greatly over the past decade and has proven to be useful for pilot training 
and other applications. 
TITLE: 
CANO IDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Multi-computer Con111unication Network with 
Crossbar Switches 
Massood ·Towhidnejad 
Dr. Benjamin W. Patz 
A B S T R A C T 
This thesis describes the architecture and organization of a 
multi-computer communication network employing crossbar switches. The 
network is implemented using the Motorola EXORset development system. The 
network provides a flexible communication system capable of application to 
a wide range of data transfers. In this system each computer will perform 
its local task, in the meantime, each computer could send or receive 
messages to and from other computers in the network. The system logic has 
been partitioned into two basic board types: (1) co11111unication interface 
and (2) controller. The communication interface provides the interface of 
computers in the network to the controller and other computers. The 
controller is used as a traffic signal, which supervises the transmission 
of messages between computers. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Double-precision ProgralTITling on the TMS320 
Digital Signal Processor 
Randall L. Walker 
Dr. Fred O. Simons, Jr. 
A B S T R A C T 
This paper is an investigation into the use of double-precision 
(32-bit) fixed-point prograrmting on Texas Instruments TMS320 Digital Signal 
Processor. Thirty-two bit results of all mathematical operations are 
produced using the macros and techniques discussed. Double-precision 
. inputs and outputs are assumed and a technique of generating them is 
discussed. 
The double-precision techniques are compared to single-precision for 
complex·ity versus bandwidth, and a typical double-precision program is 
provided. 
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I 
II 
A double-precision multiply macro, which is the heart of the new 
technique, is also provided. 
* * * * * * * * 
TITLE: Design Considerations For A Digital Audio 
Equalizer 
CANDIDATE: Timothy Young 
FACULTY ADVISOR: Dr. Fred O. Simons, Jr. 
A B S T R A C T 
The objective of this thesis is to consider a method for designing a 
digital audio equalizer. The primary design criteria is minimum audible 
frequency response error between a digital and a "reference" analog 
equalizer throughout the entire audio frequency range from 20 Hz to 20 Khz. 
The first step is to obtain a set of analog fi 1 ters that suitably 
represent the reference equa 1 i zat ion. From these filters di gi ta l filter 
coefficients are generated using the bi-1 i near transformation. Then the 
digital filters are combined with anti-aliasing and D/A reconstruction 
filters and a zero-order hold to complete the design. 
Analysis of methods to minimize frequency axis warping effects on the 
response of the high-frequency filters is presented. The problems 
associated with realizing a filter with low natural frequency and a very 
high sample rate is also studied. 
* * * * * * * * 
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DEPARTMENT OF ELECTRICAL ENGINEERING AND COMMUNICATION SCIENCES 
DEPARTMENTAL REPORT 
Acting Chairman: 
Faculty: 
Dr. Robert L. Walker 
Y.A. Alsaka, M.A. Belkerdid, G. Boreman, H. Brown, C.G. 
Christodoulou, E.E. Erickson, R.C. Harden, M.G. Harris, 
B. Lane, A. Litka, D.C. Malocha, R.J. Martin, R.C. 
Miller, B.P. Petrasko, R. Phillips, R. Radloff, s. 
Richie, H.C. Towle, P. Wahid-Siddigi, and R.A. Walters 
The 21 faculty above served over 1,100 students enrolled this year in 
the program in Electrical Engineering. This makes it one of the largest 
departments on campus, as measured by the number of electrical engineering 
students. 
The new building provided the department with greatly improved 
laboratory facilities for student instruction and private offices for each 
professor. From three laboratory rooms in the old engineering building, 
the department graduated to five, plus added space for research work. The 
micro-electronics laboratory remained in the old building as a clean room 
was being fabricated in the new building, offering a tremendous improvement 
in both space and purity of environment. With the new building came money 
for new laboratory equipment so that several of the rooms were completely 
outfitted with fresh gear for the students. 
The work in 1 i ght-wa ve tech no 1 ogi es was carried on by Ors. Boreman, 
Phillips, and Walters. Proposals made through the Floirda High-Tech 
Council were successful in attracting research money for use in research in 
electro-optics and lasers. 
Two new faculty have been added to the department. Dr. H. Brown works 
in the analysis of micro-electronic devices, and has been teaching 
electronics courses and supervising the operation of the department's 
scanning electron microscope. Dr. J. Alsaka works in digital signal 
procession, concentrating mainly on acoustic signals. He has been busy 
establishing a laboratory for analysis of audio-frequency signals, using 
the VAX computer and high-speed analog/digital conversion apparatus. 
Teaching and research functions were aided by the purchase of new 
laboratory equipment, computer hardware and software. Additional equipment 
was donated by Martin Marietta and by Lockheed Electronics Corp. 
New courses offered this year include: Antenna Design by Dr. 
Christodoulou, Filters by Dr. Martin, and Data Acquisition and Control by 
Dr. Miller. Several new courses in electro-optics have been included in 
the new graduate catalog and will be offered during the coming academic 
Y.ear. 
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Technical papers written by the faculty, presentations at conferences, 
workshops, and tutorials and other scholarly activities of the faculty are 
reported on the f o 11 owing pages. In addition, many of the faculty are 
active in professional and service roles: Dr. Malocha was Vice-Chairman of 
the Orlando section of the Institute of Electrical and Electronic 
Engineers, Ors. Phi 11 i ps and Wa 1 ters served on the advisory board of the 
John Young Science Museum, Dr. Walker was · a trustee of Cape Canaveral 
Hospital, Dr. Christodoulou was a mentor to a bright high-school student in 
the Seminole County Dividends ·Program, and several of the faculty judged 
local science fair projects. 
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DEPARTMENT OF ELECTRICAL ENGINEERING AND COMMUNICATIONS SCIENCES 
PUBLICATIONS AND PRESENTATIONS OF PROFESSIONAL PAPERS . 
BOOKS AND MONOGRAPHS 
BELKERDID, M.A., Roberts, M., and Gomez, R., Signals - Modulation 
Techniques and Communication Systems, published by UCF Bookstore, 1986, 
70 pages. 
BOREMAN, G., Notes for EEL 4440, published by UCF Bookstore, ( 1985), 175 
pages. 
MALOCHA, D.C. and · Yap, Y.A., Fabrication of Solid State Devices Laboratory 
Manual, 1985, 100 pages. 
ARTICLES PUBLISHED 
International and National Journals 
BELKERDID, M.A. and MALOCHA, D.C., 11 Ampl itude-Weighted Quadrature Phase 
Shift Keying Using SAW Technology 11 , IEEE Transactions on Sonics and 
Ultrasonics, SU 32 (5), 791-798, (September 1985). 
BELKERDID, M.A., Gandeharion, V. and Brennan, B., 11 Fiber Optics Fluid Level 
Sensor", SPIE, the International Society of Optical Engineering, San 
Diego, CA, (August 1985). 
BOREMAN, G.D., Dereniak, 11 Method for Measuring MTF of CCD's using Laser 
Speckle 11 , Optical Engineering, (January 1986). 
BOREMAN, G.D., WALTERS, Lester, "Fiber Optic Thin Film Temperature Sensor", 
Proc. SPIE, 566, (August 1986). 
BOREMAN, G.D. , Raudenbush, 11 Cha racteri zat ion of Liquid Crystal TV Di sp 1 ay 
as a Spatial Light Modulator for Optical Processing", Proc. SPIE, 639, 
{April 1986). 
BOREMAN, G.D., Heron, "Description of Fixed Pattern Noise on CCD's Using 
the Spatial Power Spectrum", Proc. SPIE, 636, (April 1986). 
Childers, D.G., Hicks, D.M., Moore, G.P., and ALSAKA, Y.A., "Electroglotto-
graphy: Assessing Articulatory Function to Aid the Handi capped 11 , IEEE 
International Conference on Acoustics, Speech, and Signal Processing 
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DEPARTMENT OF ELECTRICAL ENGINEERING AND COMMUNICATION SCIENCES 
ABSTRACTS OF SPONSORED RESEARCH 
TITLE: Speech and Signal Processing System 
PRINCIPAL INVESTIGATOR: Dr. Yacob A. Alsaka 
SPONSORING AGENT: Engineering and Industrial Experiment Station 
GRANT NUMBER: 16-92-710 
A B S T R A C T 
Our objective is the development of a user friendly signal processing 
system tailored primarily towards processing of speech signals and other 
biomedical signals such as EEG. 
In the area of speech, the system will perform four major tasks: 
analysis, synthesis, recognition of speech, and pathology detection using 
the speech signal. 
The system is implemented on the VAX 11/750 computer. Connected to 
the VAX is the LPA-llK data acquisition system. The LPA-llK has sixteen 
analog input channels and four output channels with an aggregate sampling 
rate of 75 KHz for sixteen inputs or 150 KHz sampling rate for two input 
channels. This capability facilitates the future development of algorithms 
for other applications such as image processing. 
* * * * * * * * 
TITLE: Configuration of an Adaptive Optical Processor 
PRINCIPAL INVESTIGATOR: Dr. Glenn Boreman 
SPONSORING AGENT: Engineering and Industrial Experiment Station 
GRANT NUMBER: 16-92-706 
A B S T R A C T 
System integration of a host computer~ spat i a 1 1 i ght modulator, CCD 
detector array and image analysis software was achieved. This system 
provides a convenient test-bed for prototyping hybrid optical-digital 
processor implementation. 
* * * * * * * * 
TITLE: Incoherent Fourier Transformer 
PRINCIPAL INVESTIGATOR: Dr. Glenn Boreman 
SPONSORING AGENT: 
GRANT NUMBER: 
University of Central Florida Division of 
Sponsored Research 
16-22-906 
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A B S T R A C T 
Utilization of spatial light modulator device to effect a Fourier 
transformation of an incoherent input scene, without the need for a prior 
incoherent-to-coherent conversion. Transformation is accomplished via 
correlation of the input image with programmable Ronchi rulings of variable 
spatial frequency and phase shift. 
* * * * * * * * 
TITLE: Optical Phase Locked Loop 
PRINCIPAL INVESTIGATOR: Dr. Glenn Boreman 
SPONSORING AGENT: University of Central Florida Division of 
Spo~sored Research 
GRANT NUMBER: 16-22-906 
A B S T R A C T 
Tracking of a point source of radiation within the field of view of 
the optical processor is accomplished by means of a programmable mask which 
performs a pulse position modulation on the input scene. An error signal 
is generated by a measurement of transition time of received flux, which 
allows the pertinent portion of the video memory to be displayed to the 
user. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
SPONSORING AGENT: 
GRANT NUMBER: 
* * * * * * * * 
Modelling of Spatial Noise in CCD Arrays 
Dr. Glenn Boreman 
UCF CREOL 
65-02-701 
A B S T R A C T 
The formalism of spatial power spectrum is used to provide a more 
complete characterization of response nonuniformities in detector arrays, 
than the usual specification of pixel variance. This frequency domain 
point of view provides additional insight into · system-dependent image 
artifacts, such as the spatial beat frequencies generate~ in the image, by 
interference between the sampling lattices of the detector array and the 
A/D converter. 
* * * * * * * * 
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TITLE: Summer Research at NVEOL, F~ Belvoir, VA 
PRINCIPAL INVESTIGATOR: Dr. Glenn Boreman 
SPONSORING AGENT: Army Research Office, DSR, CREOL 
GRANT NUMBER: 16-22-906 
A B S T R A C T 
Co-operative effort to facilitate the measurement of modulation 
transfer function in Hg Cd Te f oca 1 p 1 ane arrays in the Infrared. Laser 
Speckle is used to provide a source of spatial noise of known power 
spectrum, and the transfer function of the array is inferred from the 
output data. Current research is aimed at calibration of this test at low 
frequencies, and at the generation of Infrered speckle patterns having a 
11 flat lowpass 11 spectral characteristic. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
SPONSORING AGENT: 
GRANT NUMBER: 
* * * * * * * * 
Large Reflector Antenna Study 
Dr. Christos G. Christodoulou 
NASA-Langley Research Center 
16-22-201 
A B S T R A C T 
The conjugate . gradient method, in conjunction with the fast Fourier 
transform is employed to solve the problem of scattering from gratings and 
rectangular grids that are made of coated substrates or alloys. In some 
applications, the wires used to construct the grids are plated over with 
highly conducting materials such as gold or silver. In those cases, 
depending on the frequency of operation, the coating may not be thick 
enough to prevent currents from flowing in the substrate. The impedance of 
the wires is then governed by the conductivities of both the substrate and 
the coating materials. The conjugate gradient method can be used to study 
the problem of scattering from such infinite gratings and grids. An 
internal impedance is utilized to account for the effect of the substrate 
conductivity on the induced current densities. Another impedance 
expression is used for the case where the wires are made of alloys. 
Calculated values of the reflection coefficient and induced currents for 
different coating thicknesses, angles of incidence and po 1 ari zat ions are 
presented and discussed. Comparisons of those results with other methods 
are also offered. 
* * * * * * * * 
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TITLE: Diffraction on General Isotropic Substances 
PRINCIPAL INVESTIGATORS: Dr. Donald C. Malocha and Mr. M.A. Roberts 
SPONSORING AGENT: Texas Instruments 
GRANT NUMBER: 16-22-813 
A B S T R A C T 
This work provides a diffraction analysis · on any anisotropic piezo-
electric crystal for SAW transducers. Given propagation velocity data 
versus angle, the diffraction profile is obtained and broadband time or 
frequency data calculated. Analysis is conducted on the VAX computer 
system and is integrated into UCF-SAWCAD. 
* * * * * * * * 
TITLE: Very High Speed Technology 
PRINCIPAL INVESTIGATORS: Dr. Donald C. Malocha, Dr. Madjid A. Belkerdid 
and Dr. Parveen F. Wahid 
SPONSORING AGENT: Martin Marietta 
GRANT NUMBER: 16-22-814 
A B S T R A C T 
The objective of this work is to provide experimental data and fast 
order models for VHSIC CMOS devices which are necessary for providing 
optimum interconnection and routing between chipets and other interval 
circuitry. 
* * * * * * * * 
TITLE: SAW Delay Lines for Phased Array Antennas 
PRINCIPAL INVESTIGATORS: Dr. Donald C. Malocha and Dr. Parveen F. Wahid 
SPONSORING AGENT: UCF In House Research Mentor Program 
GRANT NUMBER: 16-22-905 
A B S T R A C T 
This work describes research in SAW devices for use as -phase shifting 
elements in phased array antennas. The research will include a review of 
present technology, an analysis for producing new SAW devices with wideband 
dynamically adjustable phase and construction of prototypes. 
* * * * * * * * 
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TITLE: STAGS/MULE 
PRINCIPAL INVESTIGATOR: Dr. Herbert C. Towle 
SPONSORING AGENT: Naval Training System Center 
GRANT NUMBER: 64-04-308 
A B S T R A C T 
The Electro-Optics Lab of the Naval Training System Center is 
developing a MULE add-on to STAGS (Simulated Anti-Armor Gunnery System). 
This study was conducted in support of STAGS/MULE by developing statistical 
written in PLM 86 which determine performance levels for MULE operators. A 
software package was provided which is a driver for a VOTAN VSP 1000 voice 
synthesizer. 
* * * * * * * * 
TITLE: STAGS/MULE AI Support 
PRINCIPAL INVESTIGATOR: Dr. Herbert C. Towle 
SPONSORING AGENT: Naval Training System Center 
GRANT NUMBER: 64-04-316 
A B S T R A C T 
The Electro-Optics Lab of the Naval Training Equipment Center is being 
assisted in their STAGS/MULE by this study of an artificial intelligence 
(AI) capability. The effort includes both hardware and software. Software 
is being written in IQLISP. 
* * * * * * * * 
TITLE: Stags-Mark-19 Training Device 
PRINCIPAL INVESTIGATOR: Dr. Herbert C. Towle 
SPONSORING AGENT: Naval Training System Center 
GRANT NUMBER: 64-04-318 
A B S T R A C T 
Contributions were provided to implement the display of Mark-19 
training sessions. This included the development of equations to describe 
the flight path of the M430 Grenade and the incorporation of these 
equations in the training software. 
* * * * * * * * 
64 
TITLE: AI Test Bed 
PRINCIPAL INVESTIGATOR: Dr. Herbert C. Towle 
SPONSORING AGENT: Naval Training System Center 
GRANT NUMBER: 64-04-323 
A B S T R A C T 
Design of hardware and software to: 
1. Gather performance and physiological data using various sensors. 
2. Packaging the sensor data for transmittal to a symbolics LISP 
machine for appropriate action. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
SPONSORING AGENT: 
GRANT NUMBER: 
* * * * * * * * 
Design and Fabrication of Microstrip Phased 
Array Antennas 
Dr. Parveen F. Wahid 
University of Central Florida 
Division of Sponsored Research 
16-22-905 
A B S T R A C T 
The proposed project is a computer analysis of m·icrostrip phased array 
antennas for use (1) at the x-band and (2) at 35 GHz. Work will be done on 
one and two dimensional arrays. From the computer design the most suitable 
design from the practical viewpoint will be selected for fabrication and 
testing. The work will later be extended to higher millimeter wave 
frequencies. 
* * * * * * * * 
TITLE: Large Solid Angle Detection of Laser Light 
PRINCIPAL INVESTIGATOR: Dr. Roy A. Walters 
SPONSORING AGENT: CREOL 
GRANT NUMBER: 65-02-704 
A B S T R A C T 
Multiaperature optical techniques are used to develop a wide angle 
optical system for sub millisecond detection of the azimuth and elevation 
of a laser source. This system features minimal component count, no moving 
parts and parallel processing of detector information. 
* * * * * * * * 
65 
TITLE: Fiber Optic-Thin Film Temperature Sensor 
PRINCIPAL INVESTIGATOR: Dr. Roy A. Walters 
SPONSORING AGENT: Westinghouse 
GRANT NUMBER: 16-22-810 
A B S T R A C T 
The measurement of temperature in kilogauss magnetic fields by a 
reliable, low resolution, externally calibrated instrument has led to the 
development of an all-dielectric sensor. It is composed of a fiber optic 
communication line, a gradient index lens and a temperature sensitive 
narrow band-pass interference filter. The spectral location of the 
passband is temperature dependent. This causes a modulation of the 
reflected laser power as the temperature varies. The resolution of the 
sensor is approximately 5 degrees celsius from 20 to 150 degrees celsius. 
A second source in a wave 1 ength region away from the fi 1 ter resonance is 
used for differential rejection of all other effects on the system. 
* * * * * * * * 
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TITLE: 
DEPARTMENT OF ELECTRICAL ENGINEERING AND COMMUNICATION SCIENCES 
ABSTRACTS OF UNSPONSORED RESEARCH 
Digital Hearing Aid 
PRINCIPAL INVESTIGATOR: Dr. Yacob A. Alsaka, Dr. Roy A. Walters, 
and Sonny Uh 
A B S T R A C T 
Analog hearing aids suffer from many serious deficiencies. Among 
these defi ci enci es are excessive feedback and the cocktail party effect 
that renders the present analog devices ineffective. Our efforts will 
concentrate first on studying these problems to gain insight and 
understanding of these phenomena, then develop a new digital device that is 
free of these prob 1 ems, and offers superior perfonnance to the present 
available hearing aid devices. The new device will be digital versus the 
present analog devices. This device will incorporate digital signal 
processing algorithms to obtain more fidelity and improved performance. 
* * * * * * * * 
TITLE: An Automated Q-Factor Measurement Technique 
PRINCIPAL INVESTIGATORS: Dr. Christos G. Christodoulou and 
Dr. Parveen F. Wahid 
A B S T R A C T 
The purpose of this research is to develop an algorithm, for the HP 
automated network analyzer, that can detennine the three basic parameters 
of microwave cavity resonate rs: the unloaded resonant frequency, f 0 , the 
unloaded Q factor, Q , and the coupling factor, K. The input impedance of 
the resonator is mea~ured via the network analyzer, which is driven by an 
HP desk computer. The graphical techniques (Smith Chart) are replaced by 
the much faster calculations on the computer using numerical techniques. 
Stirling's and Ressel 's fonnulas in conjunction with the central difference 
interpolation method are used to interpolate between sampled points to 
enhance the accuracy of the algorithm. 
* * * * * * * * 
TITLE: Reflection and Transmission Through Cascaded 
Parallel Wire Gratings 
PRINCIPAL INVESTIGATORS: Dr. Christos G. Christodoulou and 
Dr. Parveen F. Wahid 
A B s· T R A C T 
The problem of plane electromagnetic wave scattering from stacked 
parallel wire gratings is analyzed and studied. The object here, is to 
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deve 1 op a mode 1 which can accurately predict the reflection and 
transmission characteristics through any number of para 11e1 gratings, for 
any angle of incidence and polarization. Once the reflection and 
transmission coefficients a re ca 1cua1 ted for each grating, the theory of 
scattering matrices is utilized to take into account the interaction of all 
N gratings. This study wi 11 1 ead to a better understanding of the 
interference action that occurs in cascaded gratings and grids. 
* * * * * * * * 
TITLE: Analog Oculometer/Sampled-data Oculometer 
PRINCIPAL INVESTIGATORS: Dr. Michael G. Harris and Dr. Robert J. Martin 
A B S T R A C T 
Passive electro-oculometers are used for detecting eye orientation. A 
major problem in oculometry is concerned with removing or minimizing 
baseline drift (oculometer output due to motion artifact, half-cell 
potential, and other effects unrelated to eye position). The analog 
oculometer compensates for baseline drift by using a novel feedback circuit 
composed of a window detector and ana 1 og integrator. The samp 1 ed-data 
ocul ometer uses a drift compensation scheme in which the 1 ow frequency 
drift signal is extracted with a low pass filter and then periodically 
sampled and held. This sample signal data is then fed forward and 
subtracted from the oculometer signal. Funding expected in 1987. 
* * * * * * * * 
TITLE: Amplitude-Weighted Quadrature Phase Shift 
Keying Using SAW Technology 
PRINCIPAL INVESTIGATORS: Dr. Donald C. Malocha and Dr. Madjid A. Belkerdid 
A B S T R A C T 
Surface acoustic wave (SAW) convolvers are capable of perfonning 
programmable matched filtering with the desirable properties of large 
processing gain, good dynamic range, broad bandwidth, small size and 
weight, and low power requirements. Equally powerful are the SAW-based 
modulators, which produce the desired pseudo-random code sequence for 
secure transmission in a spread-spectrum system. The SAW filter provides 
precise reproduci b 1 e pulse shaping of the coded waveform with the same 
advantages of the convolver. It is very import~nt as spectrum space 
becomes more crowded to optimize the spectral efficiency of transmitted 
information. Quadrature phase (QPSK) and minimum phase shift keying (MSK) 
are the two most popular quadrature modulation schemes. A new modulation 
technique that is composed of several amplitude-weighted QPSK signals 
(AWQPSK) and exhibits better bandwidth efficiency than QPSK or MSK is 
introduced. System analysis and performance parameters are presented for 
evaluation. A SAW modulator implementation is discussed and proposed. 
* * * * * * * * 
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TITLE: Real Time, Interactive SAW Filter Computer 
Aided Design and Analysis Implementation 
PRINCIPAL INVESTIGATORS: Dr. Donald C. Malocha, Samuel M. Richie, 
and Carlton D. Bishop 
A B S T R A C T 
Design automation and integration with device fabrication is a major 
element towards the goal of increasing a SAW fabrication facilities' 
productivity. Towards this end, a high level interactive design and 
analysis tool for both bidirectional and three-phase unidirectional filters 
has been developed ca 11 ed UCF-SAWCAD. This system provides the design 
engineer with a graphical interface, menu driven operation, and access to 
all of the analysis modules. The present system runs on a DEC VAX 11/750 
and contains over 10,000 lines of FORTRAN code. UCF-SAWCAD's system 
capabilities include Eigen function design for single transducers or both 
transducers simultaneously, Remez exchange algorithm design, window 
function ana 1 ys is, and wi thdrawa 1 weighting. The analysis mode 1 s inc 1 ude 
ca 1 cul at ion of the frequency dependent acoustic conductance, the Hi 1 bert 
trans form susceptance, the transducer capacitance, and the design array 
factor. Any electrical network additions may be included for modelling 
external circuits and parasitic effects. Up to a 10 node electrical 
network may be included with the transducer analysis. This work will 
present UCF-SAWCAD's capabilities and discuss the analysis models. A 
design example with experimental verification is conducted. 
* * * * * * * * 
TITLE: Non-Iterative Design of SAW Filters 
PRINCIPAL INVESTIGATORS: Dr. Donald C. Malocha and Carlton D. Bishop 
A B S T R A C T 
A non-iterative technique for designing SAW bandpass filters is being 
conducted. The technique uses two cosine series to specify appropriate 
eigenfunctions. The total filter response is specified and each transducer 
IR is detennined by applying the superposition of the appropriate 
eigenfunctions. The cosine series used provide an optimum way of dividing 
the zeros of the frequency response of the filter between the two 
transducers. A design example is shown for a filter with 10 percent 
fractional bandwidth and shapefactor of 1.15. 
* * * * * * * * 
TITLE: Fast Steerible Mirror Using Solid State Actuators 
PRINCIPAL INVESTIGATOR: Dr. Robert J. Martin 
A B S T R A C T 
Piezoelectric devices are incorporated to obtain scanning motion of a 
mirror. (Stand a rd devices use moving coils to scan). Active feedback 
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techniques are used to dampen the Q of the piezoelectric devices. The goal 
of the research is to develop design guidelines and an analytical model of 
the pi~zoelectric solid stat~ actuator. Funding expected in 1987. 
* * * * * * * * 
TITLE: Switched Capacitor Transfonner 
PRINCIPAL INVESTIGATOR: Dr. Robert J. Martin 
A B S T R A C T 
This device will step voltages or impedance up or down using 
electronic switches and capacitors instead of inductors. It has a 
frequency response down to DC. The goal of the research is to model the 
switched capacitor transformer and to study its low noise aspects. Funded . 
research expected in 1987. 
* * * * * * * * 
TITLE: Multiplexed Switched Capacitor Transresistance 
Amplifier 
PRINCIPAL INVESTIGATOR: Dr. Robert J. Martin 
A B S T R A C T 
This is an electro-optical device having optical input which utilizes 
.eight-by-eight matrix (64 element) multiplexing. The design goal is to 
obtain ten megohm transresistance multiplexers using a ramp and dump 
technique for the transresistance function. 
* * * * * * * * 
TITLE: Mutual Impedance Effects in Microstrip 
Array Antennas 
PRINCIPAL INVESTIGATORS: Dr. Parveen F. Wahid and 
Dr. Christos G. Christodoulou 
A B S T R A C T 
The objective of this research is to look into an integral equation 
formulation to account for coupling in microstrip ~atch arrays. The patch 
current distributions will be obtained using Galerkin's method. The 
effects of substrate thickness, dielectric constant and the existence of 
surface waves will be incorporated through a suitable dyadic Green's 
function. Fina 11 y, the effect of a protective die 1 ect ri c cover over the 
array will be analyzed. 
* * * * * * * * 
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DEPARTMENT OF ELECTRICAL ENGINEERING & COMMUNICATIONS SCIENCES 
ABSTRACTS OF MASTER'S DEGREE RESEARCH REPORTS & THESES 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
Apodization of Surface Acoustic Wave Three 
Phase Unidirectional Tranducers 
Benjamin Paul Abbott 
Dr. Donald C. Malocha 
A B S T R A C T 
This thesis presents an introduction to surface acoustic wave (SAW) 
unidirectional transducer (UDT) apodization. An unbalanced apodization 
structure is described. The structure is shown to suffer from unbalanced 
capacitive effects, significant apodization losses and passband ripple. A 
balanaced UDT structure is developed for the purpose of improving 
performance and minimizing undesirable effects associated with the 
unbalanced structure. 
Each apodization structure is analyzed and compared using a typical 
impulse response of a SAW transducer. The analysis is accomplished using 
SAWCAD2, a unidirectional Surface Acoustic Wave Computer Aided Design 
Fortran-77 program developed at UCF. Having shown the balanced structure 
to be superior, this structure is described in greater detail and a short 
sumnary of UDT fabrication is given. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Design and Analysis of a 4 GHz Low 
Noise Amplifier 
Abdulla I. Al-Rawahy 
Dr. Majdid A. Belkerdid 
A B S T R A C T 
The Gallium Arsenide Field Effect Transistor (GaAs FET) is 
experiencing a widespread acceptance in space and terrestrial systems due 
to its low noise, high gain and frequency characteristics unmatched by 
bipolar devices. This thesis describes a design of a 4 GHz low noise 
amplifier with GaAs FETs using the scattering parameters method. Special 
attention is given to overall noise/gain optimization in the band of 
interest. The Smith Chart is used extensively to match the two-port device 
with microstrip networks. Analysis and perfonnance of the amplifier are 
presented. Both gain and noise figures were measured and compared with the 
theoretical predictions. 
* * * * * * * * 
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TITLE: 
CANO !DATE: 
FACULTY ADVISOR: 
New Non-Line Linear FM Pulse Compression 
Technique for Radar Application 
Ronald A. Booher 
Dr. Madjid A. Belkerdid 
A B S T R A C T 
The development of pulsed type radar signals is examined, with a brief 
review of matched f il te ring. Gated RF, 1 i near and non-1 i near FM pu 1 se-
comp ress ion (chirp) matched filtering of radar signals is reviewed in 
depth. Emphasis is given to · identifying the desirable characteristics of 
each method. 
A new method of non-linear FM pulse-compression is introduced that 
utilizes the Eigen Function (a form of the raised-cosine family of 
functions) as its modulating term. Its properties are then compared to 
those of the linear and non-linear systems reviewed in the preceeding 
sections. Design considerations for implementation on a surface acoustic 
wave device are presented. 
TITLE: 
CANDIDATE; 
FACULTY ADVISOR: 
* * * * * * * * 
Companding Flash Analog-to-Digital Converters 
Michael Brig 
Dr. Robert J. Martin 
A B S T R A C T 
This report will demonstrate how a companding flash analog-to-digital 
converter can be used to s-at i sfy both the dynamic range and reso 1 ut ion 
requirements of an infra-red imaging ·system. In the past, infra-red 
imaging systems had to rely on analog electronics to process a thermal 
image. This was costly and, in many ways, inefficient but the only way to 
perform the function. Digital processing was impractical because ADC 
conversion speeds were slow with respect to video frequencies. 
Furthermore, it is impossible to gain the necessary dynamic range using 
linear conversion techniques without wordlengths from 12 to 14 bits. 
Therefore, the principles of companding flash analog-to-digital converters 
will be shown and analyzed. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Data Acquisition and Analysis Routines for Laser 
Propagation Experiments 
Steven Michael Burke 
Dr. Ronald L. Phillips 
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A B S T R A C T 
Rapid analog-to-digital data conversion and storage using MINC 11/23 
with RTll oeprating system are discussed. Processing routines giving 
normalized moments of optical intensity, structure functions of wind 
velocity and temperature, central moments, and various measures of 
turbulence, C, are presented. Coding for file ·organization and 
implementation of processing routines on VAX 11/750, VMX operating system 
are also discussed. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
An I/0 Controller Design For A Mainframe Computer 
In A Military Training Device 
Robert E. Cara 
Dr. Robert J. Martin 
A B S T R A C T 
The desig_n of an I/0 Controller capable of processing data in real 
time in tactical training simulator is presented. The controller consists 
of two microprocessor systems that communicate with peripherals by means of 
prog rarmned I /0, and with the host computer by Direct Memory Access (OMA) 
and a serial RS232 link. This thesis addresses both the hardware and 
software aspects of the controller design. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Simulation of High Resolution Range and 
Separation Profiles Using a Stepped 
Frequency Radar Pulse 
Howard Fain 
Dr. Madjid A. Belkerdid 
A B S T R A C T 
Single frequency pulse, linear frequency pulse, and stepped frequency 
pulse are a few of the radar pulse waveforms used to obtain target range 
information. Using a basic single frequency pulse limits the radars range 
resolution by the pulse width, and has excessive energy requirements. With 
the use of frequency modulation the radars range resolution can be greatly 
enhanced. This report deals with some of the issues involved in using 
stepped frequency pulse trains to obtain high resolution target range 
autocorrelation profiles. Radar returns from stepped frequency pulse 
trains may be coherently processed to obtain the autocorrelation (or 
separation) profile. The inverse discrete Fourier transform (DFT 1) of N 
. coherently detected pulse returns from each range cell (where N is the 
number of pulses in the train) gives the high resolution range profile 
within that range eel 1. The OFT of the squared magnitudes of the pulse 
returns yields the autocorrelation of the range profile (the separation 
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profile). Range resolution is determined by total bandwidth of the pusle 
train. Using a Fast Fourier Transform (FFT) algorithm for the OFT a 
simulation of the radar system is implemented on the U.C.F. College of 
Engineering Research VAX 11/750 computer. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Fiber Optic Fluid Level Sensor 
Navid Ghandeharioun 
Dr. Madjid A. Belkerdid 
A B S T R A C T 
A fiber optic fluid level sensor based on light transmission 
attenuation due to bending losses is designed, built and tested. 
Fibers formed with reverse curvatures of decreasing radii will induce 
an increasing amount of lower order mode light loss to the cladding as the . 
1 i ght propagates a 1 ong the step index mul t imode fiber. The sensor is 
arranged in the fluid in a vertical position such that the light travels 
a 1 ong the fiber from the bottom or 1 ow fluid point to the top or full 
point. As the fluid covers increasing 1 engths of the exposed fiber, it 
strips even more power from the cladding (ass~ming the fluid refractive 
index is greater than the cladding refractive index). Data taken with a 
sensor of this configuration show a monotonic decrease of the output 
intensity as a function of increasing fluid 1eve1. As much as a 14 dB 
change occurs over a one-foot fluid level change. A mathematical model, 
based on both field theory and geometrical optics, is developed to evaluate 
and predict the performance of this fiber optic fluid level sensor. 
Comparisons of the theoret i ca 1 predictions and the experimental results 
under laboratory conditions show very good agreement. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Interfacing a Quadriplegic to a Computer 
Using the Electro-Oculometer 
Paul Joseph Godfrey 
Dr. Robert J. Martin 
A B S T R A C T 
The purpose of this paper is to design an electro-oculometer system 
that will interface quadriplegics to a computer. The requirements of the 
system are specified and then a block diagram of the ·system is developed. 
Each block is then designed and component va 1 ues are given. A computer 
program for testing and calibration is presented. The results of a 
quadriplegics operational use are · discussed. Finally, possible 
improvements to the system are suggested. 
* * * * * * * * 
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TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
Internal Precision and the Common 
Sample Rate 
James Kirkwood 
Dr. Fred 0. Simons, Jr. 
A B S T R A C T 
The expanding borders of techno 1 ogy have invaded and revo 1 ut ionized 
many of the traditional concepts of our world. Ideas that were once 
considered outlandish or beyond the realm of realization have, within this 
generation, been deve 1 oped, and even manufactured on a 1 arge sea 1 e. The 
home computer, for instance, was not even realistically considered in 1950, 
and yet in 1985 they are commonplace in our society. In the same manner, 
some of the technological capabilities which once were the leading edge of 
technology are now obsolete. The area of digital signal processing has not 
been immune to the effects of this rapid growth in technology, and the 
problems which are associated with it. 
There has been much documented work done which investigates the 
relationship between signal frequency and sample frequency. Resulting from 
advances made in the hardware available for use in digital signal 
processing applications, higher sample rates for applications appear in the 
marketplace almost continually. As the sample frequency to signal 
frequency ratio increases, the sample period becomes smaller, and 
consecutive sample values become closer in value, resulting in a need to 
carry more bits of internal precision in order to discriminate between the 
sample values in the processing, while keeping the processing error to a 
minimum. 
The aim of this thesis work is to use the fundamental concepts gained 
in the coursework already completed to gain a quantitative evaluation of 
the amount of internal precision needed to obtain a specified sample to 
signal ratio within a certain error. This thesis will also address the 
effects of implementation architecture by observing the effects of several 
architectures on the amount of error generated for a given internal 
precision. 
To investigate this relationship, I am writing a computer program 
which allows the user to vary the amount of internal precision carried 
while implementing a difference equation, and to view the result and the 
error graphically. This wi 11 enab 1 e the user to determine the amount of 
internal precision that must be carried for the equation to be implemented 
within a given error. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Fiber Optic Temperature Sensors for a 
Large Electric Power Generator 
Danial A. Lester 
Dr. Roy Walters 
75 
A B S T R A C T 
. Fiber optic temperature sensors are excellent candidates for 
monitoring the temperature along the stator windings of a large electric 
power generator. Unlike thermocouple thermometers, they are immune to the 
effects of strong magnetic fields which are present in all power 
generators. Several different point and 1 i ne sensors have been evaluated 
in their ability to resolve temperature and temperature distribution 
(respectively), as well as their compatibility with the generator 
environment. The sensor must function inside the generator for long 
periods of time (up to 25 years) without benefit of recalibration. This 
constraint has required us to devise methods by which the sensor may retain 
permanently calibrated. In almost all cases, it is necessary to measure a 
natural characteristic of a device which is temperature sensitive in order 
to achieve permanent calibration. This will enable the device to function 
despite the varying characteristics of the source and detector equipment. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
A Zero Extraction and Separation Technique for 
Surface Acoustic Wave and Digital Signal 
Processing Fir Filter Implementaton 
Keith V. Lindsay 
Dr. Donald C. Malocha 
A B S T R A C T 
Presented is a new method of separating the zeros of a Finite Impulse 
Response (FIR) filter producing an optimal digital filter or surface 
acoustic wave (SAW) design implementation. Overviews of zero extraction 
algorithms and of FIR filter design using the Remez Exchange algorithm are 
presented (McClellan et al. 1973). 
The computer aided design (CAD) procedure presented allows the 
designer to specify the genera 1 filter characteristic which the Remez 
algorithm translates to FIR time domain coefficients. These coefficients 
are readily translated to the frequency (z) domain, producing an Nth order 
poynomial in z. The characteristic polynomial is factored to determine all 
roots or zeros using a three-stage factoring program presented by M.A. 
Jenkins (1975). The roots are optimally separated into two groups, each of 
which are recombined to fonn mutually .exclusive functions. Each of the two 
functions are then implemented as transducers of a SAW device or as a 
two-processor digital filter. 
* * * * * * * * 
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TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
The Secant-Corrector Spectral Iterative Method 
for Analyzing Scattering from Planar 
Periodic Surfaces 
Robert Middelveen 
Dr. Christos G. Chr1stodoulou 
A B S T R A C T 
The secant method is applied to an iterative algorithm of 
electromagnetic scattering from planar surfaces with periodic structure. 
The theory of convergent solutions for iterative techniques is discussed 
and examined. The Secant method is applied to spectral iteration approach 
to accelerate and assure convergence of the basic iterative scheme. The 
derivation of the method as applied to surfaces containing parallel th.in 
wire gratings is presented, and the conditions for achieving convergence 
· are explored. This new method is also applied to gratings made of coated 
wires. The reflection characteristics of the grating as a function of wire 
spacing, wire conductivity, and polarizaton of the incident field are 
computed, and the results are compared with those of previous works. 
Suggestions and recommendations for applying the method to more complicated 
structures are also included. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Pulse Width Modulated Adaptive Delta Modem 
Design and Analysis 
Gregory L. Milne 
Dr. Robert J. Martin 
A B S T R A C T 
A unique design of a voiceband adaptive delta modem will be presented. 
The modulator utilizes a constant amplitude variable width pulse combined 
with the principles of delta modulation. This results in a modem that has 
lower amplitude distortion, requires less transmission channel bandwidth, 
and is less prone to slope overload than conventional adaptive delta 
modems. The design also allows the use of a simple single integration 
demodulator while maintaining fidelity. 
The modem design and analysis is presented assuming a transmission 
channel which is bandwidth limited and amplitude limited. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Survey of Fiber Optic Connectors and Cables 
John Beckman Ostlund 
Dr. Richard N. Miller 
77 
A B S T R A C T 
. Today the world of fiber optics is bigger than ever. What is 
available to the engineer and the technician is now only apparent to the 
well informed. Not all engineers and technicians have a background or an 
education in the field of fiber optics. This report is intended to be an 
informative preliminary guide to those readers whose interest lies in the 
field of fiber optic. 
The advantages of fiber optic systems are discussed and compared to 
conventional systems. Although a fiber optic system includes transmitters 
and receivers, this report concentrates primarily on fiber optic connectors 
and cables. It also includes a look at the characteristics of the fibers 
themselves. 
The basis for this report is information obtained from a survey taken 
from a select number of manufacturers of fiber optic connectors and fiber 
optic cables. Available fiber optic connectors range from reusable to 
permanently installed, cheap to ·expensive, plastic to stainless steel. 
Some require special tools and preparation including the use of epoxies; 
whereas, others can be used in the field quickly without any special tools 
or epoxy. Si nee many connectors, however, require epoxy, this report 
introduces six different types of epoxies, .showing their characteristics 
and listing their applications. 
The fiber cable has become a widely appreciated medium for data and 
infonnation transmission systems. The consumer has many choices, from one 
or two fibers per cable to a bundle fiber cable. The cables have many 
designs which lead to various applications. These cable designs and their 
characteristics are summarized and discussed. 
* * * * * * * * 
TITLE: Using N.2 to Model A Microprocessor System 
CANDIDATE: Benjamin Patz, Jr. 
FACULTY ADVISOR: Dr. Brian Petrasko 
A B S T R A C T 
Due to the complexity of designing digital systems using VLSY parts, a 
tool for aiding in system level design specification and verification is 
needed. Functional level modeling languages and simulator provide that 
tool. An example of such a tool is the N.2 package of software produced by 
Endot Inc. and soon to be running on a VAX computer at the University of 
Central Florida. An overview of the N.2 system i-s presented in this paper 
with emphasis on the modeling language of N.2, ISP'. A Small Instruction 
set Computer (SIC), ori gi na lly specified in AHPL, is designed with this 
software using several design methodologies. These range from an 
instruction level implementation to a microcoded register level 
implementation. The ISP' source code is provided for each implementation. 
CoR111ents on the ability of the N.2 software to model systems at various 
. levels of design abstraction are made. A compariston of the functional 
modeling language of N.2, ISP', to other functional level design languages 
is ~ade. Finally,, some areas that warrant further investigation are 
presented. 
* * * * * * * * 
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TITLE: Noise in Interferometric Sensors 
CANDIDATE: Mark Phillips 
FACULTY ADVISOR: Dr. Ronald L. Phillips 
A B S T R A C T 
A noise analysis is conducted on an interferometric sensor employed in 
the study of underwater acoustic noise. Primary emphasis is placed on 
finding the Signal to Noise Ratios of the sensor. 
Once the in it i a 1 prob 1 em of the type of noise is es tab 1 i shed, the 
analysis proceeds along fairly classical lines. Field equations establish 
the signal reaching the detector. Linear filter analysis establishes the 
nature of the spectrum after passing through a lowpass filter. Finally, 
second moment theory is used to derive expressions for the output Signal to 
Noise Ratio. 
It is noted that the random ocean noise introduced to the fi 1 ter 
randomly phase modulates the signal. This noise seriously affects the 
value of the signal to noise ratio. It is hoped that the spectral analysis 
presented will assist designers in minimizing the noise input to the 
system. The sensor is more sensitive to 1 ow fre~uency acoustic s i gna 1 s 
such as would be encountered from distant ocean vessels. Regardless of the 
noise spectral density, these sensors can be used with relative confidence 
as under water Acoustic Hydrophones. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Feasibility Investigation into the use of a 
Liquid Crystal Television as a Spatial 
Light Modulator 
Edward R. Raudenbush 
Dr. Glenn Boreman 
A B S T R A C T 
The recent availability of inexpensive, electrically addressable 
liquid crystal displays has generated interest in the use of such devices 
for opt i ca 1 processing app 1 i cations. Characterizations pertinent to this 
use include: maximum obtainable modulation depth, modulation transfer 
function (MTF), response linearily, refresh cycle time and optical 
flatness. Examples of device perfonnance as a coherent processor and as an 
incoherent processor will be given. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Design and Analysis of a UHF Phase Locked Loop 
Based Frequency Synthesizer 
Christopher Shenefelt 
Dr. Madjid A. Belkerdid 
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A B S T R A C T 
. This thesis describes the design, implementation and testing of a UHF 
frequency synthesizer. The synthesizer is designed to provide a sine wave 
output prograrmlab 1 e from 400 MHz to 500 MHz in 0.1 MHz increments. The 
synthesis technique utilized is Di git a 1 Coherent lndi rect Synthesis. This 
technique uses phase locking to provide a range of stable output 
frequencies all derived from a single crystal reference. Component design 
and system level analysis are presented in detail. 
* * * * * * * * 
TITLE: Optimum Input Impedance For An Electro-oculometer 
CANDIDATE: Robert Solomon 
FACULTY ADVISOR: Dr. Robert J. Martin 
A B S T R A C T 
The purpose of this paper is to determine the optimum input impedance 
for an electro-oculometer. A series of experiments involving human test 
subjects was performed to determine the loading characteristics of the bio-
electric signal source. The loading characteristics is used to assess 
design a 1 ternat i ves. The choice of amp 1 i fi er input impedance i nvo 1 ves a 
tradeoff between signal-to-noise ratio, the percentage of available signal 
vo 1 tage referred to the preamplifier stage, and the type of integrated 
circuit that can be used in the preamplifier. Fifty kilohms was determined 
to be the optimum value. The optimum value of input impedance was 
inco.rporated into the design of an electro-oculometer. The loa~ing 
characteristic exhibited as nonlinear behavior in six of the nine loading 
experiments. Anomalies not related to amplifier input impedance were 
present in two of the loading experiments. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Sampling Rate Conversion as Applied to Speech 
Terry Tanzey 
Dr. Michael G. Harris 
A B S T.R A C T 
There are several different ways to perform sampling rate conversion. 
Two methods for sampling rate conversion are discussed in this paper. The 
first is the i nterpo 1 a tor method (idea 1 ) which uses the i nterpo 1 at ion 
formula. The work 11 i dea 111 is used in the sense that given other forms of 
interpolation, the most accurate results are achieved by using the 
interpolation formula. Given samples of a bandlimited analog signal taken 
. at a rate at 1 ea st t w i c e the Ny q u i st frequency , i t i s po s s i b 1 e to 
reconstruct the original analog signal by using the interpolation formula. 
The second is the traditional way of sampling rate conversion, which is a 
digital signal processing approach to interpolation, and which needs FIR 
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filtering for correct results. In this paper these methods are applied to 
speech, but they may be applied to any signal where sampling rate 
conversion is necessary. Both methods enhance the sampled signal by making 
it appear that it was sampled at a higher rate than it actually was. The 
reason for performing sampling rate conversion on the digitized speech 
signal is that the rate at which analog-to-digital conversion {8 KHz) takes 
p 1 ace is different from the rate at which di gi ta 1-to-ana 1 og conversion 
{10.4 KHZ) takes place for the speech processing facility that was used. 
This facility is located at FAU in Boca Raton. The ideal interpolator is a 
more accurate method for speech retrieval than the traditional way. 
TITLE: 
CANO IDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Comparison of Apodization Geometries for 
Bidirectional Surface Acoustic Wave 
Transducers Based on Efficient Track Modelling 
Armando Juan Vigil 
Dr. Donald C. Malocha 
A B S T R A C T 
Apodization, or spatial overlap weighting, is a common tap weighting 
technique for Surface Acoustic Wave filter transducers. The two most 
common apodization strategies are beam centered and slant centered overlap 
weighting. Two lesser known apodization geometries are beam spread overlap 
weighting and generalized distance weighting. 
A wide variety of SAW transducers weighting techniques are described. 
Analysis is focused on the four apodization geometries listed above. An 
efficient track based modelling system is developed in order to solve for 
the acoustic radiation profiles, apodization loss and frequency dependent 
acoustic conductance. This mode 11 i ng system becomes the foundation for a 
set of apodized transducer simulation routines named "STRUCTURECAD". These 
routines may be used in conjunction with SAWCAD to generate complete filer 
response s imul at ions based on the impulse response model and e 1 ectri ca 1 
network response. 
Computer simulations are carried out on filters whose transducers are 
weighted by the four apodization techniques described above. Transducer 
geometries are comapred on the basis of these simulations for both an Eigne 
window filter and a low shape factor filter with time sidelobes. It is 
shown that the two less popular apodization geometries exhibit more 
favorable apodization loss characteristics. These transducers behave more 
like amplitude weighted transducers than the .beam and slant centered 
overlap transducers. Some apodized transducer filter responses are 
predicted to have less passband ripple than their amplitude weighted 
transducer counterparts. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
An Approach to Noise Estimation and El imi nation 
in Communication Systems 
Jerome Viviano 
Dr. Madjid A. Belkerdid 
81 
A B S T R A C T 
. This paper is a description of the analysis and testing of a method to 
estimate noise mixed in with a desired signal and to then subtract out the 
estimated noise. The paper documents the situation in which noise becomes 
a problem; the method of noise elimination; the mathematics used to analyze 
the noise el i minator; a digital/analog hybrid simulation of a system 
utilizing the techniques described and actual system performance. 
Also described is the practicality of the system, the limitations of 
the system and its unique capabilities. 
Since the system is a totally new ~oncept, it was being developed for 
the writing of this thesis. Therefore, many changes were implemented with 
respect to the ori gi na 1 design. These modifications are documented a 1 ong 
with the reasons for the deviations from the original idea. 
Cone 1 us ions and a summary are provided. Severa 1 suggestions as to 
where the system would be beneficial are also supplied. 
TITLE: 
CANDIDATE: 
. FACULTY ADVISOR: 
* * * * * * * * 
Design of a Gold Code Generator for use in a 
Code Division Multiple Access Communication 
System 
Mark W. Young 
Dr. Madjid A. Belkerdid 
A B S T R A C T 
A Gold code sequence generator suitable for use in a code division 
multiple access spread spectrum communication application is designed. · A 
dual, single return shift register configuration is used to generate Gold 
code sequences. The code sequences are generated by the mod-2 additon of 
two linear maximal length pseudo-random noise codes, each of which 
corresponds to a sixth-order primitive polynomial. A computer model of the 
design is used to generate all 65 possible members of the Gold code 
sequence family. A tabulation of all sequences and their initial conditon 
"keys" is provided, along with a designation as to which code sequences are 
balanced. 
The mathematical basis of maximal length sequence generation is 
developed, using first the matrix characterization of a shift register 
generator, and then switching to the alternate treatment of a shift 
register generator as a polynomial division engine. The link-between the 
matrix representation and the polynomial representation via the 
characteristic equation, the use of the generating function, and the three 
mathematical properties required of polynomials which are capable of 
generating maximal length sequences are described. Gold's algorithm for 
selecting preferred polynomial pairs is presented, as is this technique for 
determining the characteristics phase of a maxmal length sequence. 
The actual Gold code generator is then designed and modeled in 
· software. All Gold code sequences output from the generator are tabulated. 
The family of sequences is evaluated in terms of its randomness properties. 
Finally, the results of computer analysis of the auto and cross-correlation 
characteristics of the family is summarized. 
* * * * * * * * 
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Chairman: 
Faculty: 
DEPARTMENT OF ENGINEERING TECHNOLOGY 
DEPARTMENTAL REPORT 
Dr. Richard G. Denning 
B.D. Bullard, W. Byers (BLLC)*, J.C. Debo, R.F. Dehler, 
J.H. Dixon, Jr., H.L. Griffith, J.W. Hubler (BLLC)*, N. Gregg 
(BLLC)*, K.W. Osborne (BLLC), C.C. Strange, Jr., G.A. 
Shaykhian (BLLC)*, A. Uspenski (BLLC)*, and H.E. Worbs 
The Engineering Tech no 1 ogy faculty continued to grow professionally 
through presentations to professional organizations and meetings, graduate 
studies, several published articles, and by taking active roles in numerous 
professional organizations, and attendance at professional society 
meetings. Almost every faculty member attended at least one professional 
meeting, workshop, or conference during the year, as the Department was 
adequately funded to encourage professional development. 
Progress was made in the area of creative activites with the 
presentation of several professional papers and chairing of sessions by Dr. 
Byers, Dr. Denning, Dr. Osborne, and Professor Worbs at nat i ona 1 
conferences. Dr. Denning completed funded research in energy conservation 
in the area of commercial food establishments for the Orlando Utilities 
Commission. Professor Dixon completed, 11 A Study to Determine the 
Educational Needs of the Construction Industry in the Orlando Area", funded 
by the Building Construction Advisory Committee. Almost every faculty 
member was involved in unsponsored research activities and several of these 
activities will result in scholarly publications. Clint Strange has been 
involved in research developing computer programs and analyzing data from 
Lazer Bean Wander experiments conducted by Dr. R. Phillips. Mr. Strange 
and Mr • De h 1 er have been i n v o 1 v ed wi th Dr. R • Ma rt i n of EE CS i n w r i ti n g 
software in the design of filters, from Butterworth through Chebychev. Dr. 
Byers and Mr. Shaykhian received Autodesk CAD equipment from Autodesk, Inc. 
Professor Griffith received an equipment award from SME Capital Grants 
Program for one microbot training robot. 
During this academic year a number of faculty members made significant 
progress in gaining additional academic credentials. Clint Strange 
received his Master of Science in ~n.gi neeri ng in Computer Engineering. 
Professor Bullard met all the requirements for his PhD at FIT, and Ali 
Shaykhian completed all the course requirements for the Master of Science 
degree in Computer Engineering. Dr. Bill Hubler retired from the Brevard 
Campus after completing over ten years of outstanding service to UCF. Dr. 
Clarence Head transferred to Civil Engineering due to the phasing out of 
Environmentsl Control major and was replaced by Professor Bullard as the 
Executive Officer for the Engineering Techno 1 ogy Department. Dr. Byers 
assumed the duties of coordinator of the departmenta 1 activities at the 
B.revard Campus. 
*Brevard Campus 
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In addition to the courses offered during the day, the Engineering 
Technology Department offered numerous evening classes on the main campus 
and the Brevard Campus. The number of active Engineering Technology 
students based at the Brevard Campus was increased significantly during 
1985-86. 
The faculty experienced another very productive year in the area of 
service both off and on the campus. Mr. Debo continued his teaching of 
Microprocessor-and Digital-taped courses for Florida Power and Light 
through Extended Studies. Twelve of the fourteen faculty members are 
registered Professional Engineers, and one is an EI. 
The Engineering Technology faculty has been active on the national 
level of professional organizations. Dr. Denning serves on the Technology 
Commission of the Accreditation Board for Engineering and Technology 
(ABET), and chaired three visits during 1985-86. Dr. Byers and Dr. Hubler 
serve as ad hoc visitors. Dr. Byers serves on several committees of 
Engineering Technology College Council (ETCC) and was elected as 
Chairman-Elect of the Engineering Technology Division of ASEE. Professor 
Griffith was appointed as Chairman of local arrangements for 1987 ASEE-CIEC 
Conference to be held at Lake Buena Vista in February of 1987, and serves 
on the publicaitons committee of ETCC. Dr. Osbprne served as IEEE 
Canaveral Section Vice-Chairman and Program Chairman and is a member of the 
Executive Committee. Professor Dixon is active in ASCE and CRSI and 
attended several national meetings during the year. More locally, Dr. 
Denning serves on the advisory boards of five community colleges and 
Professor Bullard serves on one. 
The Engineering Technology Department experienced stable enrollment 
during the 1985-86 academic year with the head count holding at 
approximately 400. The Engineering Technology graduates continue to be 
welcomed by industry with essentially 100% employment. The UCF Student 
Placement Office published survey results which indicated 1984-85 graduates 
in Engineering Technology reported annual starting salaries averaging 
$27,124, which was the highest average of all departments at the 
University. The graduation of 116 graduates during the year placed UCF 
among the top twenty-five producers of Engineering Technologists out of 105 
institutions offering the Bachelor's Degree in Engineering Technology 
nationwide. 
During the 1985-86 academic year the major portion of the capital 
equipment budget was spent on upgrading the Computer 1 aboratory with the 
acquisition of IBM-PC's. The Interface and Robotics laboratory facilities 
were enhanced with additional equipment. The move ·of the Department along 
with the College of Engineering to the new CEBA I building resulted in the 
Department gaining two dedicated laboratory spaces in the old Engineering 
bui 1 ding. This enhanced the programs offered by relieving the 1 ab 
scheduling problems of the past decade. 
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DEPARTMENT OF ENGINEERING TECHNOLOGY 
PUBLICATIONS AND PRESENTATIONS OF PROFESSIONAL PAPERS 
BOOKS AND MONOGRAPHS 
None 
ARTICLES PUBLISHED 
. National and International Journals 
OSBORNE, K.W. and others. "Productivity Via Job Enrichment, Training, and 
Quality Assurance," Electronics Conventions, Inc., 34 pages, (1986). 
OSBORNE, K.W. "Productivity Via Job Enrichment, Training, and Quality 
Assurance (An Overview and Present ion of Computer program, Analyzel), 11 
Electronic Conventions, Inc., 5 pages, (1986). 
OSBORNE, K.W. 11 Analyzel Instruction Manual , 11 Puplic Domain Software, 
Copyrighted in Washington, D.C., 13 pages, (1986). 
OSBORNE, K.W. "Analyzel (Computer Program), 11 Public Domain (Version 
1.01 only, Copyrighted in Washington, D.C., 794 lines of compact source 
code, ( 1986) • 
OSBORNE, K.W. and Glusing, W.S. "CAST (Computer program)", Electronic 
Conventions, Inc., 1210 lines of non-compact code, (1986). 
OSBORNE, K.W. "Computer and Information Systems Technology," American 
Society for Engineering Education, 9 pages, (1986). 
WORBS, H.E. "A Method For Classifying Walls Into Thermally Similar 
Groups," Proceedings of the 1985 Annual Conference - American Society 
for Engineering Education. 
WORBS, H.E. "An Explicit Numerical Technique for Modeling the Transient 
Space Temperature Due to Hourly Variation in Outdoor Air Temperature, 11 
Clima 2000 Proceedings (Seven Volumes), Copenhagen 1985 World Congress 
on Heating, Ventilating and Air Conditioning, (August 1985). 
Regional Journals 
BYERS, W. S. "Can Engineers in Industry Impact Forma 1 Engineering 
Education, 11 SOUTHCON '86 Electronic Show and Convention, Orlando, FL, 
(March 1986). 
OSBORNE, K.W. and others. "Productivity Via Job Enrichment, Training, and 
Quality Assurance". Electronics Conventions, Inc., 34 pages, (1986). 
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PRESENTATIONS 
National and International Meetings 
DENNING, R.G. "Energy Conservation Projects in the Food Service lndustry, 11 
8th World Congress of Association of Energy Engineers, Atlanta, GA, 
October 22~25, 1985. 
DENNING, R.G. "Financial Aspects of Continuing Engineering Education Pro-
grams," Proceedings of 1986 World Conference on Continuing Education, 
Edited by Lawrence P. Grayson and Joseph M. Biedenbach. 
WORBS, H.E. "A Method· for Classifying Walls Into Thennally Similar Groups," 
1985 ASEE Annual Conference, Atlanta, GA, June 1985. 
WORBS, H.E. "A Solution to the Coupled Mass and Conduction Heat Transfer 
Problem in Charring Reinforced Silica Phenolic Materials," Nineteenth 
International Thermal Conductivity Conference, Tennessee Technological 
University, Cookeville, TN, October 1985. 
Regional Meetings 
BYERS, W. S. "Can Engineers in Industry Impact Forma 1 Engineering 
Education," SOUTHCON 1 86 Electronic Show and Convention, Orlando, FL, 
March 1986. 
OSBORNE, K.W. "Productivity Via Job Enrichment, Training and Quality 
Ass u ranee, 11 SOUTHCON '86 Electronic Show and Convention, Orlando, FL, 
March 1986. 
OTHER SCHOLARLY WORKS 
DEBO, J.C. "What We've Learned," An analysis of the results of the three 
course sequence "Digital Circuits", Microprocessors", and "Micropro-
cessor Systems 11 - for the Co 11 ege of Extended Studies, UCF, 1985. 
DENNING, R.G. Co0TJ1ercial Food Service Case Studies, Four Volumes, for the 
Orlando Utilities Corporation, August 1985. 
OSBORNE, K.W. and Glusing, W.S. CAST and Analyzel, (Computer-controlled 
video tape to supplement computer workshops), UCF-Brevard. 1986. 
2-hour tape. 
OSBORNE, K.W. "You Can Evaluate a Good Job," Description of IEEE computer 
workshop conducted by K. Osborne), TODAY Newspaper, April 16, 1986. 
OSBORNE, K.W. "Hands-On Computer Workshop," ASTD Newsletter, April 1986, 
Half-page. 
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DEPARTMENT OF ENGINEERING TECHNOLOGY 
ABSTRACTS OF SPONSORED RESEARCH 
TITLE: Commercial Food Service Energy Audit and Energy 
Conservation Case Studies 
PRINCIPAL INVESTIGATORS: Dr. Richard D. Denning and 
Dr. Robert G. Doering (Deceased) 
SPONSORING AGENT: Ortando Utilities CoJTUllission 
GRANT NUMBER: 16-24-801 
A B S T R A C T 
A project to establish guidelines for energy conservation in the 
commercial food service area and to develop a walk-through energy audit 
form. In addition to preparing a notebook for restaurants, eight case 
studies were conducted. The eight studies involved four full-service 
restaurants and four fast-food establishments, and included conducting 
energy audits and recommending energy conservation measures. The project 
was performed in accordance with Orlando Utilities Cormiission 
specifications and for commercial customers of Orlando Utilities 
Commission. Completed in Summer of 1985. 
* * * * * * * * 
TITLE: A Study to Determine the Educational Needs of 
the Construction Industry in the Orlando Area 
PRINCIPAL INVESTIGATOR: Mr. Joseph H. Dixon, Jr. 
SPONSORING AGENT: Building Construction Industry 
Advisory Conrnittee 
GRANT NUMBER: 16-97-701 
A B S T R A C T 
The objective of this research is to determine the need in the Orlando 
area for a greater supply of individuals trained in building construction, 
the degree of interest and commitment of the local contracting companies, 
and the identification of the specific type of training perceived as 
important by the contracting field. 
The survey results indicate a very positive support for a university 
level program at the University of Central Florida to provide the local 
industry with graduates for management level positions in construction. 
Seven specific conclusions are drawn, and four specific recommendations are 
included for implementing a program directed toward satisfying the 
identified needs. 
* * * * * * * * 
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DEPARTMENT OF ENGINEERING TECHNOLOGY 
ABSTRACTS OF NONSPONSORED RESEARCH 
TITLE: Computer System Development 
PRINCIPAL INVESTIGATOR: Dr. King W. Osborne 
A B S T R A C T 
Developed spreadsheet applications for Quality Control, Tech. Econ., 
Electronics, and Databases. Partial list of programs developed include: 
IMB-PC Serial Port Timing, Print Screen to Disk, Computer-controlled Crane 
with 4 Axes of Motion, Programming a Miniature Robot, 1/0 System Board 
· Interface, Basic/assembly Interface, Software Protection, Macros and 
Externals in Assembly language, New Advanced Basic Commands (Ver 3.1) such 
as Shell, New Dos Commands, New Macro assembler commands, Norton Utilities, 
Lightning, Windows Operating Environment, Superkey, Ability tutorial, 
Applications of Batch Files, Archive System, AutoCAD Demonstrations. 
Started development of computer-controlled video and demonstrated it at two 
computer workshops. 
* * * * * * * * 
TITLE: A Micro-Processor Psychrometric Analysis 
for Sizing Air Conditioning Equipment 
PRINCIPAL INVESTIGATOR: Mr. Helmuth E. Worbs 
A B S T R A C T 
The procedures for the determination of the thermodynamic properties of 
moist air are well established and nearly every text on the subject of air 
conditioning systems design devotes at least a chapter to this material. A 
majority of these texts then go on to a discussion of determining mixed air 
conditions resulting from mixing space return air and ventilation fresh air 
prior to entering the evaporative coil. Additional calculations are made 
in order to determine the evaporative coil leaving dry bulb and wet bulb 
required temperatures required so that the air conditioning system may 
successfully cope with the space sensible and latent heat gain for a 
specified supply air dry bulb temperature rise. As a final step coil 
entering and leaving dry bulb and wet bulb temperatures are determined 
which in turn are used to· calculate the coil grand ~otal capacity and 
equipment sensible heat ratio. These calculation procedures while not very 
complicated can become time consuming even with the use of an accurate 
psychrometric chart and pocket calculator. The entire procedure can be 
accomplished quickly and easily thru the use of a micro-processor desk top 
computer. 
* * * * * * * * 
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DEPARTMENT OF INDUSTRIAL ENGINEERING AND MANAGEMENT SYSTEMS 
DEPARTMENTAL REPORT 
Chairman: 
Faculty: 
Dr. William W. Swart 
J.E. Biegel, G.H. Brooks, Y.A. Hosni, C. Lee, L.C. Morse, 
G.F. Schrader, J.A. Sepulveda, G.E. Whitehouse. 
This year was saddended by the unexpected death of our friend and 
colleague, Dr. Bob Doering. We have missed him and will remember his many 
contributions to the Department, College, University, and Profession. 
Dr. Whitehouse continued his path of i nternat i ona 1 eminence in the 
field by receiving the IIE outstanding Publication Award for his book Micro 
Computers and the IE: Practical Partners. He was also voted the College 
of Engineering's Outstanding Researcher. Dr. Biegel received the College 
of Engineering Outstanding Teacher Award giving the Department it's first 
grand slam of College Honors. Ms. Lucy Morse received a McKnight Minority 
Junior Faculty Development Program Fellowship to finish her Dissertation. 
Our students also received their share of national honors this year. 
Camille Dixon was one of 18 students selected nationally to become a WISE 
(Washington Internship for Students of Engineering) intern. In that 
capacity, she will observe how Engineering and Technology Issues are 
incorporated into the public policy making process. Salvador Egea was 
selected as a summer minority intern with IBM. He will spend the Su1T111er at 
IBM's facility in Green Bay, Wisconsin. Ms. Diana Chickonsky received the 
Meylan Award for excellence in the traditional areas of Industrial 
Engineering. 
The faculty was busy this year in the pursuit of sponsored research. 
Proposals for a total amount of $16,439,813 were written, including a 
$15,000,000 proposal to NSF for the establishment of an Engineering 
Research Center, resulting in the Award of $165,598 with many proposals 
still pending. Faculty productivity included 4 books, 14 chapters in 
books, or refereed publications and 25 presentations at national meetings, 
many of which were published in proceedings. This year also saw the 
publication of one Ph.D. dissertation and eight Master's papers. 
During this year the faculty defined the future research directions 
that the Department should pursue. These are: 1-) Manufacturing Systems 
with emphasis on the electronics industry; 2) Simulation Systems with 
emphasis on real-time systems and training devices; and, 3) Productivity 
Improvement through Computer Applications. The definition of these areas, 
all of which are central to the University's service area, will help focus 
and guide future research, teaching, and recruiting activities. 
. The Department hosted the 8th Annual Conference on Computers and 
Industrial Engineering co-chaired by, Dr. Whitehouse. Dr. Hosni was named 
contributing editor of the journal Computers and Industrial Engineering. 
Ms. Morse continued her active i nvo 1 vement with the co 11 ege' s minority 
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programs attracting a Operation CARE Award from Walt Disney World. She 
al so obtained, together with Dean Robert Kersten, a SECME grant and an 
NACME grant to fund a University SECME Director. She also attracted 
funding from the Society of Women Engineers for the program "Expanding Your 
Horizons", and got Burger King to fund 66 mea 1 s for her ·Operation CARE 
Program. 
Dr. Brooks continued his able direction of our Ph.D. program. In 
addition, he attracted the donation of a maintenance Management Software 
Package (Mainsaver) from J. B. Systems, Inc. Dr. Hosni returned to UCF 
after a two year Leave of Absence at the Kuwait Institute for Scientific 
Research. Upon his return he became i11111ediately involved with two research 
projects at the Kennedy Space Center. He is also developing Quality 
Control Software to be marketed through IIE. Dr. Sepulveda was named the 
Department's Executive Officer. In that capacity he did an outstanding 
job, including supervising our move to the new Engineerin~ Building. 
Dr. Chin Lee joined the faculty this year. He recently completed his 
Ph.D. from Texas Tech and will play a lead role in the development of our 
Ergonomics Program. 
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DEPARTMENT OF INDUSTRIAL ENGINEERING ANO MANAGEMENT SYSTEMS 
PUBLICATIONS ANO PRESENTATIONS OF PROFESSIONAL PAPERS 
BOOKS ANO MONOGRAPHS 
HOSNI, Y., Development of Educational Software, (Arabic), (Kuwait:AL-
Alamiah Co.), 1985, 204 pages. 
HOSN I, Y. , Arabic Readymade Educ at i ona 1 Software, (Kuwait: AL A 1 ami ah 
Co.), 1986, 131 pages & Computer Disk containing 21 programs). 
HOSNI, Y. and Others, Introduction to Com)uters, (Arabic) (Kuwait: 
Ministry of Education) 1985-86, 211 pages - parts). 
WHITEHOUSE, G., Softcover Software - 28 Microcomputer Programs for !Es and 
Managers. Norcross, GA: Industri a 1 Engineering and Management Press, 
1985; 291 pages. 
ARTICLES PUBLISHED 
International and National Journals 
BIEGEL, J.E. and Co-Author, "Assessing Economic Attractiveness of FMS for 
Applications in Small Batch Manufacturing," in Nazemetz ed. Computer 
Integrated Manufacturing Systems, IIE, Atlanta, GA. 
BIEGEL, J.E. and Co-Author, "Some Models for the Economic Justification of 
FMS, 11 in Nazemetz ed. Computer Integrated Manufacturing Systems, IIE, 
Atlanta, GA. 
BROOKS, G., "Converting CP/M-80 UCSD Files (Part One)", TUG-Lines, Turbo 
User's Group, Silverdale, WA Issue 8, 1985. 
BROOKS, G., "Converting CP/M-80 UCSD Files (Part Two)", TUG-Lines, Turbo 
User's Group, Silverdale, WA Issue 9, 1985. 
Carnahan, B., Bray O., Lundgren H., Turniquist M., and WHITEHOUSE G., 
Desires and Aspirations of the Engineering Support System User," IEEE 
Micro (Vol 5(5)), 1985; pp. 10-17. 
HOSNI, Y., Developing Work Standards (Norcross; Georgia: Industrial 
Engineering and Management Press) Editor, Oakes, W., Section IV 
(article) Time Standard Using Microcomputers, 137-142, (1985). 
HOS NI, Y. and WHITEHOUSE G., I IE Mi crosoftware - Pl ant Layout - IBM 
Version; Norcross, GA: Industrial Engineering and Management Press, 
1986; 150 pages. 
Lorenz, N., Washburn, O. and WHITEHOUSE G., "A Computer Program for Testing 
Hypotheses." Softcover Software - 28 Microcomputer Programs for IEs 
and Managers, Industrial Engineering and Management Press, 1985; pp. 
205-210. 
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MORSE, L. and WHITEHOUSE G., "Tutorial for Various Spreadsheets," Softcover 
Software - 28 Microcomputer Programs for IEs and Managers. Industrial 
Engineering and Management Press, 1985; pp. 155-174. 
SEPULVEDA, JOSE A., Souder, E.S., and Gottfried, B.S., Ingenieria 
Economica, Spanish edition, McGraw-Hill of Mexico, 1985, 190 pages. 
WHITEHOUSE, G. and HOSNI, Y., "Facilities Planning and Design, 11 
microcomputer package, IIE Microsoftware, released by IIE 1986. 
WHITEHOUSE, G. , Pr act i ca 1 Partners - Microcomputers and the Indust ri a 1 
Engineer. Norcross, GA: Industrial Engineering and Management Press, 
1985; 275 pages. 
WHITEHOUSE, G. and Eldin H., Proceedings of the 7th Annual Conference on 
Computers and Industrial Engineering. New York: Pergamon Press, 1985; 
536 pages. 
WHITEHOUSE, G., 11 Mi crocomputers and the IE, 11 The Methods Time Measurement 
Journal of Methods/ Time Measurement (Vol XI(3)), 1985; pp. 19-24. 
PRESENTATIONS 
International Meetings 
Badiru, A. and WHITEHOUSE G., "Introduction to STARC - A Project Scheduling 
Package." Proceedings, 1985 Annual International IE Conference, 
Industrial Engineering and Management Press, 1985; pp. 539-545. 
Bedworth, D. and WHITEHOUSE G., 11 Industrial Engineering Support Systems -
Users' Percepti-ons and Needs, 11 Proceedings, 1985 Annual International 
IE Conference, Industrial Engineering and Management Press, 1985; pp. 
107-118. 
BIEGEL, J.E., "The Marriage of Artificial Intelligence and Robotics in the 
Manufacturing Environment," Proceedings, ROBOTS 9, 1985. 
BIEGEL, J.E., "Building an Expert System for Cost Estimating," Proceedings 
of the 1986 Annual Conference, IIE, Industrial Engineering and 
Management Press, 1985. 
WHITEHOUSE, G., "Spreadsheets and the IE." 1985 International Meeting of 
IIE, Chicago, May 1985. 
National Meetings 
BIEGEL, J.E., "The Future of Artificial 
Manufacturing, 11 8th Annua 1 Computers and 
Conference, Orlando, FL, March, 1986. 
Intelligence (AI) in 
Industrial Engineering 
BIEGEL, J.E., "The Future Role of Expert Systems in Manufacturing," 8th 
Annual Computers and Industrial Engineering Conference, Orlando, FL, 
March, 1986. 
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BROOKS, G., "String Sorting Technique for Microcomputers, 11 8th Annual 
Computers in Industrial Engineering Conference, Orland.a, FL March, 
1986. 
Hollis, M. and MORSE, L., 11 What Iffing 11 May Not Be 11 What It Is" or "Where 
Its At, 11 TIMS/ORSA Joint National Meeting, Boston, April 30, 1985. 
HOS NI, Y., 11 Bil i ngua 1 i ty of Microcomputers, 11 8th An nu a 1 Conference on 
Computers and Industrial Engineering, Orlando, FL, March 1986. 
HOSNI, Y., LEE, C. and Withrow R., "Knowledge-based System for Task 
Analysis," 8th Annual Computers and Industrial Engineering Conference, 
Orlando, FL, March 1986. 
HOSNI, Y., Taha, H., and Alsebaie A., "Using Microcomputers in Production 
Control in the Arab World, 11 Proceedings of the 8th National Computer 
Conference, Saudi Arabia, Oct. 1985. 
MORSE, L., 11 Needs and Perceived Needs of Electronic Workstations By 
Eng i nee ring Project Managers," 8th Annua 1 Conference on Computers and 
Industrial Engineering Conference, Orlando, FL, March 1986. 
Ramsey, J.D. and LEE, C.H., "Physiological Response to Impenneable Clothing 
During Brief Bouts of Intense Physical Activity." American Industrial 
Hygiene Conference, Las Vegas, NV, May 1985. 
SEPULVEDA, J.A. and Shea, D.J., 11 A Predictor Model of Long Term Illness 
Severity and Morbidity: A Case Study of Spinal Cord Injury Patients," 
ORSA/TIMS Joint National Meeting, November 4-6, 1985, Atlanta. 
SEPULVEDA, J.A., "Prospective Payments: A Simulation Model of Management 
Strategies," Proceeding of the 1985 Winter Simulation Conference, North 
Holland Publishers, (1985), pg. 532-540. 
SWART, W. , 11 Rest au rant Equipment in the Year 2000, 11 Nati ona 1 Assoc i at i ong 
of Food Equipment Manufacturers Conference, New Orleans, LA, September, 
1985. 
SWART, W., "A Mini-Computer Network to Enhance Restaurant Productivity, 8th 
Annual Computers and I.E. Conference, Orlando, FL, March 19 - 21, 19~ 
WHITEHOUSE, G. and Hodak G., "Manpower Modeling at the Naval Training 
Cener, 11 Ei hth Annual Com uters and Industrial En ineerin Conference, 
Orlando, 986. 
Regional Meetings 
MORSE, L., "The Future of Workstations in Engineering Education, 11 
Southeastern Simulation Council, Orlando, Oct. 14, 1985. 
SEPULVEDA, J. A. and BAUER, C., "Masters Program in Simulation Systems at 
UCF, 11 Southeastern Simulation Conference, Orlando, October 15, 1985. 
WHITEHOUSE, G., 11 Effective Use of Microcomputers by the IE." 1985 Region 
II IIE Conference, Atlantic City, NJ, September 1985. 
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DEPARTMENT OF INDUSTRIAL ENGINEERING AND MANAGEMENT SYSTEMS 
SEMINARS, SPECIAL PROGRAMS, AND EMINENT SPEAKERS 
BIEGEL, J.E., "Building Expert Systems," 8th Annual Conference on Computers 
and Industrial Engineering, Orlando, FL. March 1986. 
BIEGEL, J.E. (Moqerator), "Applications of Artificial Intelligence/Expert 
System," Teleconference sponsored by Texas Instruments, Orlando, FL, 
1986. 
MORSE, L., Expanding Your Horizons - November 2, 1985, UCF. 
MORSE, L., SECME Competition Day, April 23, 1986. 
SEPULVEDA, J.A., "Forecasting: A Practical Approach," 8th Annual 
Conference on Computers and Industrial Engineering, Orlando, FL. March 
1986. 
SWART, W. and Kabar, "Effective 11 IE 11 -ing; or How to Get Your Expertice Used 
and Ideas Implemented, 11 8th Annual Conference on Computers and 
Industrial Engineering, Orlando, FL. March 1986. 
SWART, W., "Food Equipment in the Year 2000 11 Nafem, New Orleans, LA. 
WHITEHOUSE, G., "Selected of Software for IE Applications," 8th Annual 
Conference on Computers and Industrial Engineering, Orlando, FL. March 
1986. 
WHITEHOUSE, G., Workshop on "Selection of Software for IE Applications," 
Columbus, OH (February 22, 1986). 
WHITEHOUSE, G., Seminar on "Effective Utilization of Microcomputers by 
IEs, 11 sponsored by IIE, Los Angeles (May 18-19, 1985). 
WHITEHOUSE, G., Workshop on "Spreadsheets and the IE, 11 sponsored by IIE, 
Chicago (December 7-8, 1985) and Atlanta (January 16-17 and February 
27-28). 
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DEPARTMENT OF INDUSTRIAL ENGINEERING AND MANAGEMENT SYSTEMS 
ABSTRACTS OF SPONSORED RESEARCH 
TITLE: An Expert System for Automated Test Engineering 
PRINCIPAL INVESTIGATORS: Dr. John E. Biegel, Ms. Leslie D. Interrante 
and Dr. Gary E. Whitehouse 
SPONSORING AGENT: Harris Corporation 
GRANT NUMBER: 16-24-803 
A B S T R A C T 
Research was completed on the us~ of expert systems for Test Program 
(TP) generation. The study involved an examination of test program 
generation techniques currently being used as presented through journals 
and other available media. To assure understanding of the available 
techniques in expert systems and how they might be applied to the general 
problem of test generation. 
Computer-Aided Process Planning (CAPP) technology was examined to find 
any similarities between CAAP and TP generation. Also simulation 
techniques were studied to see how they could be used in TP generation. 
A timetable was generated to show how a TP generation expert system 
could be developed. The timetable covered several calendar years and also 
required several person years of effort. 
* * * * * * * * 
TITLE: Personnel Reliability Analysis Techniques 
for Space Operations (Phase II) 
PRINCIPAL INVESTIGATORS: Dr. Vasser A. Hosni and Dr. Chin H. Lee 
SPONSORING AGENT: National Aeronautics and Space Administration/ 
Kennedy Space Center 
GRANT NUMBER: 16-24-501 
A B S T R A C T 
A computerized knowledge-based system was developed. It is intended 
to be used in the analysis and improvements of human-based tasks for space 
operations. Improvements may be done in the following area~: task 
reliability, s imp 1 if i cation, safety, duration, and labor intensiveness. 
The system works in two main stages. The first is a description stage in 
which the user describes the task under study narratively and by arguments 
or parameters. The second stage is the analysis in which the task is 
11 challenged 11 for improvement(s) by applying specialized models pertinent to 
the areas of ana 1 ys is. Task p·erf ormance is ev a 1 uated with respect to the 
criteria under study through specialized components. 
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The system is knowledge based in the sense that the user may "consult" 
pre-stored methods, techniques, and tools which may contribute to . better 
task performance. 
The system is designed to be implemented on a microcomputer in an 
interactive mode which enables performing sensitivity analysis for tasks 
under study. 
* * * * * * * * 
TITLE: Testing and Validation of the. Task Review 
Model (TRM) for KSC Ground Operations 
PRINCIPAL INVESTIGATOR: Dr. Vasser A. Hosni 
SPONSORING AGENT: Engineering and Industrial Experiment Station 
GRANT NUMBER: 16-94-704 
A B S T R A C T 
A study was conducted to determine the adequacy of the TRM to selected 
ground operations for the space shuttle program. Areas of analysis were 
identified for some of these operations which may be prone to human errors. 
While the objective of the TRM stays the same, namely minimizing the degree 
of labor intensiveness in a ground or space operation, the mechanism used 
in the model was found inadequate. Other models related to human errors in 
a man-machine environment were studied and similarities were used in 
relation to the targeted ground operations. A modified mechanism for task 
review was introduced which represents the basis for a computer-based 
system. · 
The results of the study were documented in a technical paper 
presented at the Eighth Annual Conference on Computers and Industrial 
Engineering with the title "Knowledge-based System for Task Analysis". 
* * * * * * * * 
TITLE: Macro-Manpower Model 
PRINCIPAL INVESTIGATOR: Dr. Gary E. Whitehouse 
SPONSORING AGENT: Naval Training Systems Center 
GRANT NUMBER: 16-24-803 
A B S T R A C T 
The Naval Training Systems Center Macro-Manpower Mode 1 is a 
generalized spreadsheet-based model. It was developed using the Lotus 
1-2-3 software and is qesigned to run on either the IBM PC or the Zenith 
Z-100 computer. The system is designed to be interactive and 
user-oriented. However, ·familiarity with the Lotus 1-2-3 software is 
required in order to use the model efficiently and effectively. 
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The model is designed to project direct-charged and indirect-charged 
end strength. The projections are based on increases or decreases in the 
model Drivers. These Drivers are the performance criteria as presented in 
the FY 1987 NAVCOMPT submission (OP-5). Constants which control the 
reaction of the model to changes in the Drivers were included. This was 
done to preclude the model from fluctuating wildly with changes in the 
Driver; more importantly, to reflect reality more closely. The model 
addresses the percent of work per Driver performed at the division level 
for a base case and then calculated increases/decreases in manpower 
required based on the Drivers for the new case. The model automatically 
ca 1 cul ates increases/decreases for support personne 1 as overa 11 manpower 
requirements increase/decrease. 
* * * * * * * * 
TITLE: Model Integration 
PRINCIPAL INVESTIGATOR: Dr. Gary E. Whitehouse 
SPONSORING AGENT: Naval Training Systems Center 
GRANT NUMBER: 64-04-328 
A B S T R A C T 
The manpower planning process within the Naval Training Systems Center 
is an extremely critical function. Manpower requirements are dynamic, 
continually being changed and influenced by internal and external 
constraints. As missions and methods of accomplishment change, competition 
for scarce and costly manpower resources requires constant examination of 
programs and priorities. The purpose of this contract was to develop a 
manpower model to project Naval Training Systems Center (NAVTRASYSCEN) 
11 di rect-charged" and 11 indi rect-charged 11 end strength at the departmental 
level. Projections of direct charged manpower requirements by warfare and 
product area and total indirect manpower requirements capable of being 
refined to the billet level was required. The developed model was 
compatible and integrated with the Naval Training Systems Center macro 
manpower model and the engineering manpower model. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
SPONSORING AGENT: 
GRANT NUMBER: 
* * * * * * * * 
EIES Computer ·workstation 
Dr. Gary E. Whitehouse 
Engineering and Industrial Experiment Station 
16-94-705 
A B S T R A C T 
Computer developments in recent years have made feasible the concept 
of Engineering Support Stations being available to all engineers. This 
research concentrated on determining the feasibility of developing tools to 
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improve engineering productivity in the NTSC environment. The major effort 
of this research was to familiarize University of Central Florid~ with 
activities of practicing engineers at Naval Training Systems Center. The 
areas for maximum productivity improvement were to be identified. 
* * * * * * * * 
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DEPARTMENT OF INDUSTRIAL ENGINEERING AND MANAGEMENT SYSTEMS 
ABSTRACTS OF UNSPONSORED RESEARCH 
TITLE: String Sorting Technique for Microcomputers 
PRINCIPAL INVESTIGATOR: Dr. George H. Brooks 
A B S T R A C T 
This is the first report on the development of a sorting algorithm, 
ca 11 ed a "pocket sort 11 • It is primarily directed to sorting of character 
data. The algorithm is strictly of order D(n); sorting time is directly 
proportional to the number of data elements to be sorted. Further, through 
the use of pointer-linked list data structures, no internal movement of the 
records containing the sort field is required. The algorithm has been 
implemented in Turbo Pascal. Data were presented comparing this pocket 
sort to other sorting techniques. 
* * * * * * * * 
TITLE: Productivity Sharing Plans in Multi-plant, 
Multi-product Industrial Facilities 
PRINCIPAL INVESTIGATOR: Dr. Vasser A. Hosni 
A B S T R A C T 
A research study was conducted to determine the feasibility of 
applying profit sharing incentive systems in a multi-plant, multi-prod~ct 
environment where cost, standards, and degree of automation may vary 
depending on the plant and the product. Group incentive plans were found 
to be the most adequate. An extreme case of 11 n11 plants, and 11 m11 products 
with varying degrees of automation was considered. For a fair share Df the 
productivity increase a normalization between products is essential. A set 
of rules for incentive eligibility and distribution were devised to 
guarantee fairness. The rates were 1 ncorporated in a computerized system 
which accepts parameters and determines shares for company, plants, groups 
(production line), and individuals. The results of the study were 
documented in a technical paper entitled "Incentive System for Multi-plant, 
Multi-product Industrial Facility". The paper will be presented at the 
International Conference on Productivity Research (ICPR-87) in Miami, 
Florida. · 
* * * * * * * * 
TITLE: Integrated Quality Control System 
PRINCIPAL INVESTIGATOR: Dr. Vasser A. Hosni 
A B S T R A C T 
A number of statistical quality control algorithms were developed on 
the microcomputers with the intention of using them in support of Quality 
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Control courses in the Industrial Engineering Department at the University 
of Central Florida and by other institutions. Five programs were developed 
dealing with Quality Control Charts for measurements and attributes as well 
as sampling plans. The programs were tested and documented. A version of 
the programs being updated for potential use by the Institute of Industrial 
Engineers in their popular series of industrial software, IIE-
Microsoftware. 
* * * * * * * * 
TITLE: Bilinguality in the Microcomputers 
PRINCIPAL INVESTIGATOR: Dr. Vasser A. Hosni 
A B S T R A C T 
The problem of bilinguality in the microcomputers was studied with 
emphasis on the Arabic 1 anguage as a non-Latin based 1 anguage. Prob 1 ems 
identified include design and implementation of character sets, developing 
the character generator routines which reflect the rules of displaying two 
different languages as well as problems associated with programming in more 
than one 1 anguage. So 1 ut ions for these prob 1 ems and the introduction of 
new hardware which can efficiently handle bilinguality were identified and 
acquired. The development of applied software, especially for industrial 
applications may not necessarily require a "foreign" programming language. 
Software may be developed using a high-level language with insertions for 
any di sp 1 ayi ng statements. The result, as seen from the users point of 
view, is a 11 foreign-based 11 software. A software converting methodology/ 
algorithm was developed with the objective of "translating" English 
software into Arabic software with some i nit i a 1 results. The research 
results were documented in a technical paper to be published in the 
International Journal of Computers and Industrial Engineering. 
* * * * * * * * 
TITLE: Arabic Industrial Software 
PRINCIPAL INVESTIGATOR: Dr. Vasser A. Hosni 
A B S T R A C T 
A trial of a "translating" methodology of microsoftware from one 
language to the other was conducted in a PERT/CPM english version to 
translate to Arabic. The methodology worked fairly.well and resulted in an 
arabic version of the CPM (Critical Path Method algorithm) program. While 
a human translator played the major role in the translation, there is a 
potential of using pre-stored translated statements for "standard" type of 
software. Another problem cited in the process was the lack of terminology 
for some technical expressions. The study is not yet complete, however the 
objective is to enable the conversion of large numbers of industrial 
microcomputer programs from English to Arabic. 
* * * * * * * * 
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TITLE: Industrial Applications for the Videodisk 
Technology 
PRINCIPAL INVESTIGATOR: · Dr. Vasser A. Hosni 
A B S T R A C T 
As a continuation of previous research in the area of computer aided 
education the research was extended to inc 1 ude the use of opt i ca 1 disk 
technology in the field of industrial application. The recent advances in 
hardware and in the vi deotex and overlay have opened the door for 
non-expen- sive yet sophisticated industrial training and simulation 
programs. The enormous storage capacity of optical media has led to the 
adaptions of optical disk techniques for mass data storage. The first of 
these products are CD (Compact audio disk)-ROMs which offer about 1 gigabit 
on a single side of the 12 centimeter CD-format disk. Similar advances 
have lead to the development of authoring systems which enables overlaying 
text on a displayed picture (frames). The potential of this technology in 
industrial application is very promising. 
Currently our research is concentrating on acquiring the necessary 
hardware and software for building an experimental industrial training 
simulator. The project is continuing. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
* * * * * * * * 
Effects of Wick Contamination and Thermal 
Component Variation on Thermal Indices 
Dr. Chin H. Lee 
A B S T R A C T 
An experiment was performed in order to provide solutions to several 
problem areas in the assessment of the hot working environment. The 
following areas were studied: 
1. Effect of wick contamination on wet bulb thermometer and Botsball. 
2. Effect of wick wetness on Botsball temperature. 
3. Effect of thermometer shielding against radiant heat on natural wet 
bulb temperature. 
4. Effect of air velocity and radiant heat on the relationship between 
natural wet bulb temperature and psychrometric wet bulb temperature. 
5. Effect of air velocity on globe thermometer response. 
6. Intercomparison of thermal indices (WBGT, WGT, ET, HSI, DTLV, ISODLE) 
under varying thermal components. · 
7. Wet Bulb Globe Temperature and Wet Globe Temperature relationship 
under varying thermal components. 
8. Development of a simple to detennine and use exposure limit to the hot 
environment. 
Severa 1 envi ronmenta 1 measurements were made throughout the experiment. 
Also, several thermal indices were calcualted using the environmental data 
obtained. 
Several findings of the study are as follows: 
1. Wick contamination causes si gni fi cant errors in ·the measurement of 
natural wet bulb temperatures. A set of general rules to correct 
errors is provided. 
101 
2. Wick contamination does not cause errors in the measurement of 
Botsball temperatures. 
3. The wetness of the Botsba 11 wick does not affect the measurement of 
Botsball temperatures. 
4. Radiant heat and air velocity affect the measurement of natural wet 
bulb temperatures. The relationship between shielded and unshielded 
natural wet bulb temperatures is found as a function of air velocity 
and radiant heat. Also, the relationship between natural wet bulb 
temperature and psychrometri c wet bulb temperature is found under 
various radiant heats and air velocities. 
5. Globe temperature is reduced due to increased air velocity, although 
other thermal components are kept constant. The relationship between 
globe temperature and air velocity is found. 
6. WBGT, WGT, and ET operate in the same manner under varying 
environmental conditions. The relationship between WBGT and WGT under 
varying thermal components is developed. 
7. HSI does not predict heat stress properly under hot and humid 
conditions. · 
8. Accurate prediction of exposure 1 imi t to the hot environment can be 
made by the use of the Predicted Duration Limit Exposure (POLE) which 
is developed during this study. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
* * * * * * * * 
Hospital Reimbursement Methods - An Evaluation of 
Impact of Medicare Adoption of Diagnosis Related 
Groups of Hospital Revenues 
Dr. Jose A. Sepulveda 
A B S T R A C T 
On October 1, 1983, Medicare started reimbursing hospitals under a 
prospective program called DRG (Diagnosis - Related Groups). The 
objectives of adopting this reimbursement system are to improve efficiency, 
reduce administrative burdens on hospitals and assure users of access to 
quality health care. 
The system provides nationally set rates derived from base year cost 
averages from groups of related diagnoses, with adjustments for severity, 
1oca1 wage differences, and speci a 1 cases ( psychiatric, 1 ong term, 
pediatric hospitals are excluded). The system allows hospitals to keep the 
profit (but have them take the loss) if they can provide c.are at a cost 
smaller than the reimbursement rate. This research focuses in a local 
hospital case-mix. Using digital computer simulation, a representative 
sample of cases is evaluated under the retrospective {per diem) 
reimbursement method and under the prospective (DRG approach). 
The analysis focuses on potential management actions, hospital 
productivity (global and partial) and profitability as well as on the 
projected case mix of patients and its financial implications. The 
clinical and financial data bases needed to monitor and control costs on a 
DRG program are discussed. 
* * * * * * * * 
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TITLE: 
PRINCIPAL INVESTIGATOR: 
A Predictor Model of Long Term Illness Severity 
and Morbidity 
Dr. Jose A. Sepulveda 
A B S T R A C T 
A mathematical model to predict length of stay of patients affected by 
long term illness is being developed. A case study using spinal cord 
injury patients has resulted in the development of a Pressure Sore Risk 
Profile and a Pressure Sore Index. The profile identifies long term 
patients at risk of developing complications. The index considers the 
presence, number and grade of pressure sores and is a useful predictor of 
clinical course including length of stay. Economic implication and 
potential utilization in predicting DRG values are discussed. 
* * * * * * * * 
TITLE: Biomechanics of Impact Trauma 
PRINCIPAL INVESTIGATOR: Dr. Jose A. Sepulveda 
A B S T R A C T 
An investigation is being made of the mechanism of injury models on 
Impact Trauma cases. The research focuses on the specification of dynamic 
impact characteristics and the determination of measurab 1 e parameters to 
quantify type, extent, and 1 i fe threatening potent i a 1 of trauma. A data 
base of spinal cord injury patients is being developed as part of the 
study. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
* * * * * * * * 
Conceptual Design of a Microprocessor-based 
Real-time Simulation Laboratory 
Dr. Jose A. Sepulveda 
A B S T R A C T 
Real-time simulations are characterized by enormous processing 
requirements. The technique centers around high-speed, digital graphic 
processors, a stored model of the visual envir~nment, and real-time 
mode 1 i ng software capab 1 e of producing interactive raster and/or 
calligraphic imagery in response to real-time, operator-driven vehicle 
dynamics. Real time implies the ability to generate true perspective and 
images at rates of the order of 30Hz to 60Hz, realistic enough to let a 
human operator close the vehicle/subsystem control loop based on the 
imagery shown. 
A microprocessor-based, real-time simulator will be developed and 
i ·nterfaced to the system using conmercially available microprocessors, 
buses, and LANs (Ethernet is being considered}. This design will have the 
ability to reconfigure modules to meet different simulator needs and also 
to link modules so that several trainers can communicate. The goal is to 
103 
have a common interface network to connect trainer types and/or functions 
together. 
* * * * * * * * 
TITLE: An Experiment to Evaluate Cost Effective 
Communication Techniques to Bring Engineering 
Management Experience to Undergraduates 
PRINCIPAL INVESTIGATOR: Dr. William Swart 
A B S T R A C T 
This project has as its objective the strengthening of engineering 
education through an exp 1 oration and eva 1 uat ion of the effectiveness of 
using three technologies: freeze-frame with voice (slow scan), Personal 
Computer (PC)-based electronic blackboards with an interactive voice 
channel (tech-tel), and the combination of freeze-frame with voice channel 
and PC-based electronic blackboards. Basic principles taught in a 
traditional format with university faculty members using textbooks will be 
comp 1 emented by experience re 1 ati ng to the subject matter of practicing 
engineering managers speaking from within their organizations, brought to 
students via these technologies. 
The results of the project will provide recommendations as to the 
effectiveness of various technologies in providing experience-based 
material in the curriculum. Furthermore, it will provide a cost/benefit 
analysis of each, together with recommended implementation plans and 
curriculum materials for other institutions willing to follow the 
recommendations arrived at through the project. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
* * * * * * * * 
Effective Use of Microcomputers by the Industrial 
Engineer 
Dr. Gary E. Whitehouse 
A B S T R A C T 
This effort represents the continuing activity at UCF to be the leader 
in the development of effective microcomputer application in the Industrial 
Engineering and Management Systems Environment. BASIC programs in the 
areas of Statistics, Operations Research, Plant Layout, and Quality Control 
Spreadsheet applications have also been developed. 
* * * * * * * * 
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TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
Golden Opportunities for White Collar 
Productivity Improvements in Quality Assurance 
Jane Marie Algee 
Dr. Jose A. Sepulveda 
A B S T R A C T 
The efficient processing of defective or nonconforming hardware and 
paperwork is important to both defense contractors and the government. 
Management's concern of excessive costs . in this area initiated an 
investigation into the actual activities, personnel, and computer systems 
i nvo 1. ved in such processing. Appl i cab 1 e military spec i fi cation and an 
assortment of corporate and divisional procedures were reviewed to obtain 
baseline data. Additional information was sought through personal 
.interviews and visits to the manufacturing areas. The activity flow was 
documented in block diagram and time estimates and labor requirements 
applied. The detailed labor estimates were input to a LOTUS 123 
spreadsheet and used to determine average cost per disposition type, i.e., 
rework, scrap, return-to-vendor, or repair. The spreadsheet facilitates 
qui ck cost analysis of proposed management changes to the procedure and 
system. The estimates are merged with actual distribution of dispositions 
to highlight potential savings areas. Suggested improvements to the flow 
are described. Library research on recent publications from industry and 
education provide further information in an area rich with potential 
savings: the white collar worker and quality assurance. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * 
An Evaluation of Wheelchair Restraint Systems 
Used in the Transportation of Disabled Persons 
Robin Lynn Drespel 
Dr. Jose A. Sepulveda 
A B S T R A C T 
There has been a significant effort to provide disabled persons with 
increased independence and mobility. The federal government requires that 
transportation facilities be made accessible to the disabled, and the 
number of handicapped persons using these facilities is expected to 
increase significantly in the future. 
Restraint systems have been required for passenger cars si nee the 
· 1960's and considerable effort has been dedicated to increasing public 
awareness of the benefits of seat belt usage. Little effort has been 
devoted to the development of restraint sytems for individuals who must use 
wheelchairs as vehicle seats. 
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A survey was conducted in the Central Florida area to determine what 
type of restraint systems are being used by agencies responsible for the 
transportation of the wheelchair passengers. A cost analysis was performed 
which shows that the implementation of effective restraint systems can 
often be justified on economic grounds. 
Sled tests have shown that most of the restraint systems available on 
the market do not provide adequate protection for whee 1 chair passengers. 
This document provides a description of many securement products, test 
results, and reconmendations for wheelchair restraint improvements. 
' 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
A High Leve 1 PrografllTli ng Language for the Hero 
Robot 
Daniel Fischoff 
Dr. John E. Biegel 
A B S T R A C T 
Robots are being used extensively in industry to increase the 
productivity and flexibility of manufacturing operations. Personnel must 
be trained on how to operate industrial robots safely and effectively. 
Many educat i ona 1 robotic systems have been deve 1 oped, but these devices 
usually lack the high level programming language capabilities found on 
modern industrial robots. 
The Heathkit Hero Robot is an educat i ona 1 robotic system. A high 
level language was developed for the robot in order to make the Hero a more 
effective educational device. The high level language and compiler operate 
on an IBM Personal Computer, allowing robot programs to be written offline 
without interrupting the robot's ongoing activities. The instructions can 
be downloaded to the Hero via a serial interface. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Experimental Software Package for 
Linear Programming 
Deborah S. Fogal 
Dr. George H. Brooks 
A B S T R A C T 
A software package for linear programming has been developed using the 
revised simplex and dual simplex algorithms. The design of the program 
incorporates an experimental change in the dual simplex algorithm. If the 
entered problem is not primal feasible, a modified dual simplex algorithm 
is used. The traditional dual simplex method requires an initial dual 
· feasible basis and maintains dual feasibility throughout its appliction. 
The experimental change is to ignore this criteria of dual feasibility. 
The objective then becomes to obtain primal feasibility. Once this is 
attained, the revised simplex algorithm is applied to obtain optimality, if 
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this has n~t been reached through use of the dual. This experimental 
change red1 rects the goal of the dual simplex method from obtaining 
obje.ctive function optimality to obtaining primal feasibility. Limited 
testing has shown the experimental design to produce correct results for a 
variety of linear programming problems and may offer a decrease in time to 
solution. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Setting Time Standards in a Service 
Environment: A Case Study 
Nael Hani Hasweh 
Dr. Jose A. Sepulveda 
A B S T R A C T 
By far the most important and costly resource a hospital has is its 
personnel and their productivity. Almost invariably, they offer the 
greatest opportunities for cost containment. 
This report is a result of a study conducted in the engineering 
department at a local hospital. The objective of the study was to design 
and implement a work measurement system that is capable of producing 
accurate time standards. Comparision of actual times reported by employees 
with these standards would then be used to produce accurate productivity 
measures. 
The proposed work· measurement system is explained in detai 1, and 
results obtained by implementing such a system are analyzed. 
Recommendations for improvements are also included in the final chapter. 
* * * * * * * * 
TITLE: A Survey of Microcomputers in Training Devices 
CANDIDATE: Kenneth P. Kelly 
FACULTY ADVISOR: Dr. Gary E. Whitehouse 
A B S T R A C T 
This report surveys the use of m~crocomputers in existing and emerging 
training devices, with an emphasis on military training devices. Other 
major purposes of this report are to familia~ize the training device 
designer with the capabilities of the microcomputer and present the 
designer with the capabilities of the microcomputer and present the 
designer with a set of issues to consider in determining if a microcomputer 
could be used in his particular trainer. After providing a description of 
training devices, this study addresses the definition and capabilities of 
current microcomputers. Current app 1 i cations of training devices that 
. utilize both single and multiple, or distributed, microprocessors are 
given. Next, an overview of the selection considerations that must be 
addressed in determining if a microcomputer could be used in a training 
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device are presented. Finally, areas of future research that are 
appropriate to microcomputers in training devices are discussed. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Utilization of Expert Systems in the Workplace 
Performing Project Software Cost Estimations . 
on Training Systems 
Henry A. Marshall 
Dr. Gary E. Whitehouse 
A B S T R A C T 
This research report investigates the use of an expert system to aid 
project engineers at the Naval Training Systems Center in making decisions 
concerning the requirements of the computer systems used in simulators. 
For a prototype system domain, the author chose an expert system that would 
generate a software development cost estimate. This system questions the 
user about the features and options required on the training system. The 
expert system then analyzes the information to generate a 11 lines of code" 
estimate. A se 1 ~cted mode 1 wi 11 combine various factors to generate a 
value answer for the user. The capabilities and features of current expert 
system development tools are reviewed as to what features would best 
address this problem domain. EXSYS, a rule-based expert system shell that 
runs on both Zeni th and IBM PCs, was selected to deve 1 op the prototype 
because of its capabi 1 ity to meet the requirements of the software cost 
estimation domain. The COCOMO estimation model was se 1 ected to generate 
the user answers. The technique of using a rule-based system . in 
combination with other management decision tools, such as spreadsheets, 
holds a potential of being an excellent approach for providing a tool for 
storing and utilizing estimation data and heuristics. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
The Application of Expert Systems to 
Automated Storage and Retrieval 
Robert Edward McDonald 
Dr. John E. _Biegel 
A B S T R A C T 
This report discusses the major functions, decisions, and strategies 
of automated storage and retrieval systems (AS/RS). The report surveys the 
essential features of expert systems and discusses how they can be applied 
in automated warehousing environments. A blackboard expert system 
architecture was examined and found to be a flexible and responsive control 
system for automated warehousing applications. A simple AS/RS expert 
· system was constructed using an expert system software package. A 
warehousing simulation was performed which compared · the expert system's 
performance to a typical AS/RS control system. The expert system produced 
increased efficiency of operation because of the intelligent rules 
programmed into the system. 
* * * * * * * * 
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TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
A Unified Approach to Sculptured Surface Design 
and Manufacture 
Kwang-soo Kim 
Dr. John E. Biegel 
A B S T R A C T 
The use of free-form or sculptured surface descriptions for computer-
ai ded design app 1 i cations has been proposed by numerous authors. The 
actual implementation of interactive scupltured surface description 
techniques for computer-aided design and manufacturing has been very 
limited. This paper describes a new path generation algorithm. When given 
a mathematical surface description and accuracy tolerance, the algorithm 
approximates the surface representation by a sequence of straight 1 ine 
segments for graphical displays and linear cutter paths for surface 
manufacturing on computer-integrated numeri ca 1 contro 1 ( CNC) machines with 
five or more axes. These cutter paths are converted into a sequence of 
· intermediate joint variable values which are used to control cutter motions 
along the prescribed sequence of linear paths on any kind of five-or-more-
axis machine tool system, including industrial robots. This path 
generation method is generally applicable to sculptured surface 
manufacturing where multi-axis mi 11 i ng machines are necessary to produce 
smooth three-dimensional surfaces. This paper also provides a software 
package for integrated sculptured surface design and manufacturing. This 
interactive software package is written in APL*PLUS, running on an IBM 
personal computer. 
* * * * * * * * 
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DEPARTMENT OF MECHANICAL ENGINEERING AND AEROSPACE SCIENCES 
DEPARTMENTAL REPORT 
Chairman: Dr. Stephen L. Rice 
Faculty: L.A. Anderson, J.K. Beck, P.J. Bishop, H. Carpenter, V.H. 
Desai, B.E. Eno, R.M Evan-Iwanowski, F.S. Gunnerson, A.H. 
Hagedoorn, R.L. Henry, E.R. Hosler, L. Kitis, S.M. Metwalli, 
A. Minardi, F.A. Moslehy, C.E. Nuckolls, W.A. Porter, W.F. 
Smith, G.G. Ventre 
The Department continued to develop teaching and research programs of 
the highest qua l i ty, inc 1 ud i ng a new bacca 1 au reate option in Aerospace 
Engineering. In the doctoral program, Kemal Pasamehmetoglu became the 
first student to complete all requirements, and fourteen students are in 
various stages of progress. Six students completed M.S. or M.S.E. 
programs, and approximately forty are in progress. 
Considerable energy was expended in the move to the new CEBA-Phase I 
Engineering Building. Teaching and research laboratories in fluid 
mechanics, two phase flow, heat transfer, materials science, experimental 
mechanics, tribology, laser optics, instrumentation, corrosion, nuclear 
engineering, and computer aided design · are now established, while the 
commissioning of new, sophisticated, research equipment continues. 
Dr. Anderson• s NASA-Langley sponsored research on computat i ona 1 
analysis of the effects of heavy rain on aircraft performance was continued 
with Rodney Henry making major contributions to this work. · Other 
initiatives involved collaboration with the Department of Mathematics in 
the area of hypersonic fl ow. Professor Beck contributed to this effort, 
and also is supervising work on laser doppler anemometry. His research 
with the Center for Research on Electro-optics and Lasers is in 
collaboration with various faculty in MEAS, EECS and the Department of 
Physics. Dr. Bi shop continued research in the areas of thenna 1 storage, 
cogeneration, and energy conservation. In addition, with Mr. Minardi, a 
promising initiative in the area of thennal analysis of laser/material 
interactions was begun. 
Dr. Desai's research in stress corrosion cracking was continued, with a 
new project being supported by the National Association of Corrosion 
Engineers. In addition, collaborative work on surface studies was 
initiated with EECS faculty, including scanning electron microsopy and 
energy dispersive X-ray analysis. Dr. Eno focused on research in the areas 
of energy conservation and fluid mechanics, including hypersonic flow. Dr. 
R.M. Evan-Iwanowski continued his work in the stability of non-linear 
systems, and 1 ectu red on-site at Westinghouse to practicing engineers as 
well as students and faculty colleagues. Dr. Gunnerson, returning from 
l~ave in Italy, began new research initiatives by exploring mutual 
interests with industries in UCF's Research Park. One of his projects 
involves the development of artificial reefs in semi-tropical waters by use 
of coal waste products. 
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Dr. Hagedoorn's research focused upon finite element analysis and the 
commissioning of new, computer controlled materials test apparatus. In 
this, . he was · assisted by a Vis it i ng Scholar, Mr. Guantong Wang, Chief 
Engineer of the Mechanical Design and Research Institute, Shandong, China. 
Mr. Henry focused primarily upon his doctoral research, but also supervised 
a project which studied a hot vapor cycle being proposed for automotive 
applications. Dr. Hosler, with . Dr. Gunnerson, c.omp 1 eted the NASA-KSC 
sponsored project- on cryogenic liquid/vapor systems modeling, and continued 
his experimental work with two phase flow, as well as theoretical studies 
on an absorption power cycle. Dr. Kitis continued work on the NSF 
supported project for dynamic analysis of flexible mechanisms. 
Dr. Metwalli returned from a two-year leave of absense with Kuwait 
University, and initiated several new studies in image processing, optimal 
computer aided design, surface metrology, modal analysis and structural 
response, Mr. Minardi worked with Dr. Bishop on projects in thermal 
systems and energy conservation. Dr. Moslehy's res~arch centered on 
experimental mechanics and included topics in adaptive programming, sensor 
engineering, tribology, laser speckle metrology, holography and fibre 
optics. Assisting in the development of associated research laboratories 
was Mr. Changshou He, a Visiting Scholar from the Aviation Engine Company, 
Sichuan, China. 
Dr. Nuckolls concluded his FAA sponsored research on the crashworthi-
ness of aircraft structures, and initiated new studies in modal analysis 
and dynamics. Dr. Rice, collaborating with Ors. Desai and Moslehy, focused 
on the development of an experimental program in tribology, with separate 
projects in the areas of laser measurement of deformation fields, and 
chemomechani ca 1 effects. Dr. Smith's new text, Principles of Materials 
Science and Engineering, was published in this academic year, and 
represents a major contribution to teaching and research in the materials 
science area. 
Some 62 undergraduate degrees were awarded in Mechanical Engineering, 
and the new option in Aerospace Engineering was initiated with several new 
courses being required for the program. These developments led to a re-
evaluation of the thermodynamics and fluid mechanics sequences, and 
significant curricular modifications were promulgated for both 
undergraduate and graduate programs. For the second year in succession the 
Department hosted ASME's National President, with George Kotnick in 1984-85 
and Skip Fletcher in 1985-86. In part, these visits are due to the 
extraordinary activity of our student associations (ASME, AIAA, SAE, ASM, 
Pi Tau Sigma), and Faculty Advisors Hagedoorn, Beck, Nuckolls, Smith and 
Mosl ehy deserve speci a 1 recognition. The Department was honored to have 
one of its graduate students, Kemal Pasamehmetoglu, selected as one of only 
20 foreign students to attend the ASME Winter Annual Meeting under the 
auspices of the USIA. 
Individual participation in special teaching and service activities 
characterizes the Department. Dr. Anderson continues to attract externa 1 
participation in the senior capstone design course, with projects provided 
this year from Martin-Marietta, NASA-KSC, Turbine Components Corporation, 
Sund st rand Corporation, among others. Dr. Anderson a 1 so chaired ASME 's 
National Committee on Thermionics and Thermoelectrics, and was a member of 
the Sp ace Sci enc e Industry Pane 1 of the Fl or i d a Hi g h Tech no l o gy Cou n c i1 • 
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Professor Beck coordinated the department's move to CEBA, and acts as -MEAS 
Property Officer. Dr. Bi shop served on the Faculty Senate and on COE 1 s 
Strategic Planning Committee, among others. She chairs ASME's National 
Committee on Heat Transfer in Energy Systems, and is Vice President of the 
Central Florida Chapter of FES. 
Mr. Carpenter established the fluid mechanics laboratories in CEBA, and 
proposed a program for videotaping instructional sequences for these labs, 
which is now being produced. Dr. Desai chaired the department's Research 
Committee, which initiated a Seminar Series, organized by Mr. Henry. 
Speakers participating included Professor C.O. Smith, Rose-Hulman Institute 
of Technology, Mr. Arthur Rutledge of Lockheed-Georgia, Professor Ali 
Seireg of the University of Wiconsin, Dr. Lokenath Debnath of UCF's 
Mathematics Department, Mr. Paul Morgan of Engineering Technology 
Corporation, and Dr. David Flinchbaugh of McDonnell-Douglas Astronautics. 
Dr. Eno served on several of ASHRAE's National CoJT1T1ittees, and on ASME's 
National Solar Energy Fundamentals Committee. 
Dr. Gunnerson chaired the department's Personnel Committee, and served 
on UCF's Travel Committee. Dr. Hagedoorn served on the Faculty Senate and 
coordinated the activities of the ASME Student Section, which was 
recognized nationally for attaining over 400 points in the 1985-86 
Allied-Signal Contest. Mr. Henry and Dr. Anderson were honored by NASA 
with a Certificate of Recognition for their technical innovation for 
automatic recharging of hydraulic power packs. Dr. Hosler chaired the 
department Undergraduate Committee, and COE' s Chemi ca·l Engi nneeri ng 
Curriculum Committee. He serves nationally on AIChE's Heat Transfer 
Division Executive Committee, and represents MEAS as Departmental Executive 
Officer. 
Dr. Kitis served MEAS on both the Graduate and Undergraduate Curriculum 
Committees. Dr. Metwa 11 i serves on ASME' s National Committees of Design 
Automation, Shock and Vibration, and Re 1 i ability, Stress Analysis and 
Failure Prevention, among others. He also chaired the department's 
Computer Committee. Dr. Moslehy hosted a national Symposium on 
Photomechanics, and served as Vice-Chairman of SAE's North Florida Section, 
and as Chairman of ASME's Florida Section's RACON Committee. He supervised 
the 1985-86 Mini-Baja Team which competed in the Midwest Competition at 
Michigan Technological University and which took first place overall! Dr. 
Nuckolls also chaired the department's Graduate Co1T1T1ittee. Dr. Rice served 
on UCF's Patents and Copyrights Committee, and as Chairman of ASTM's Wear 
and Erosion Terminology and Definitions Conwnittee. He is active with the 
International Research Group on Wear of Materials, and with ASEE's Division 
for Experimentation and Laboratory Oriented Studies. Dr. Smith chaired 
ASM's Central Florida Chapter and is active nationally with the 
Metallurgical Society of AIME, among others. 
Graduate student recruitment continues to represent a difficult problem 
as industry attracts most top-notch candidates before they can begin a 
program of study. One response to this situation is an exchange program in 
which we participate with other ME Departments in the Southeastern region. 
Through this effort, we hope to direct top students to graduate study at 
UCF or at one of our sister schoo 1 s. In addition, by means of a more 
comprehensive 11 advertising 11 program, industries throughout the state are 
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being apprised of department a 1 graduate offerings in a deta i1 ed format. 
This appears to be leading to increased enrollments and a general 
strengthening of our graduate program. 
In sum, 1985-86 has been a year of consolidation, with the move to CEBA 
a 11 owing the department to establish new laboratories -and new research 
thrusts. There is increasing collaborative work between faculty both 
within and external to the department. This is a healthy development, and 
one which will doubtless extend increasingly to our continuing 
relationships with governmental sponsors, as well as to new work with 
industries in the Research Park, regionally, nationally, and 
i nternat i ona lly. 
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DEPARTMENT OF MECHANICAL ENGINEERING AND AEROSPACE SCIENCES 
PUBLICATIONS AND PRESENTATIONS OF PROFESSIONAL PAPERS 
BOOKS AND MONOGRAPHS 
SMITH, W.F., "Principals of Materials Science and Engineering", McGraw-Hill 
Book Co., 770 pages, (1986). 
ARTICLES PUBLISHED 
National and International Journals 
Agrawal, B.N. and EVAN-IWANOWSKI, R.M., 11 Nonstationary Resonance 
Oscillations", The Shock and Vibration Digest,__!.§__ (7), 27-33, (July 
1983). 
AND E R S 0 N , L • A • , H E N R Y , R • L • , Fed o r , 0 • H • , a n d Owen s , L • J • , 11 Po rt a b 1 e 
Hydraulic Powerpack 11 , NASA Tech Briefs, 10 (1), 115, (January-February 
1986). -
BISHOP, P.J. and Carey, Van, "Augmentation of Heat Transfer in Energy 
Systems", The American Society of Mechanical Engineers, 52, 73, 
(November 1985). -
Bundy, K.J., Vogelbaum, M.A. and DESAI, V.H., "The Influence of Static 
Stress on the Corrosion Behavior of 316L Stainless Steel in Ringer's 
Solution", Journal of Biomedical Materials Reserach, to be published. 
Bundy, K.J. and DESAI, V.H., "Studies of Stress Corrosion Cracking Behavior 
of Surgical Implant Materials Using a Fracture Mechanics Approach", STP 
859, ASTM, 73-90, (1985). 
Caille, G.W., HOSLER, E.R., and GUNNERSON, F.S., "Visual Observations of 
Flow Patterns through Tube Support Plates of Circular Hole and Trefoil 
. Designs", AIChE Symposium Series,~' 148-155, (1985). 
Chappidi, P.R., ENO, B.E., and ANDERSON, L.A., "Two-Phase Laminar Boundary 
Layer Flow Over a Semi-Infinite Flat Plate", International Journal of 
Heat and Mass Transfer, (February 1986). 
Chits,az, B., and MOSLEHY, F.A., "Computer-Aided Fringe Analysis in Laser 
Speckle Photography", to be submitted to Experimental Techniques (SEM 
Publication). 
EVAN-IWANOWSKI, R.M. and Ostiguy, G.L., "Transition Through Resonances 
Proceedings of the Conference in Mechanical Engineering", First Israeli 
Conference on Mechanical Engineering, 10, (July 1983). 
HOSLER, E. R., "Microcomputer Programs for Themodynami cs, Part I Programs 
for IBM-PC", Proceedings ASEE Annual Conference, 617-621, {1985). 
HOSLER, E.R., "Microcomputer Programs for Thermodynamics, Part II Programs 
for Tektronix 4051 11 , Proceedings ASEE Annual Conference, 622-628, 
(1985). 
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METWALLI, S.M., "Optimum Nonlinear Suspension Systems 11 , . ASME Journal of 
Mechanisms, Transmission and Automation in Design, 108 (2), 197-202, 
(June 1986). 
METWALLI, S.M., Shawki, G.S.A., and Elzoghby, A., "Optimal Design of Disk 
Springs", ASME Journal of Mechanism, Transmissions and Automation in 
Design, 107 (4), 477-481, (December 1985). 
MOSLEHY, F .A., "Computerized Generation of Stress Trajectories from 
Isoclinic Fringe Patterns", to be submitted to Experimental Techniques 
(SEM publication). 
MOSLEHY, F .A., "Hybrid Experiment a 1 Heat Conduction ~ Boundary Element 
Method", to be submitted to Experimental Techniques (SEM Publication). 
Ostiguy, G.L. and EVAN-IWANOWSKI, R.M., 11 Nonstationary Responses of 
Nonlinear Rectangular Plates During Transition Through Panametric 
Resonances - Part I Theory", Proceedings of the Second International 
Conference on Recent Advances in Structural Dynamics, 2, University of 
South Hampton, U.K., {April 9-13, 1984). -
Ostiguy, G.L. and EVAN-IWANOWSKI, R.M., "Nonstationary Responses of 
Nonlinear Rectangular Plates During Transition Through Parametric 
Resonances - Part II Experiments", 547-557. 
Schins, H. and GUNNERSON, F.S., "Boiling and Fragmentation Behaviour During 
Fuel-Sodium Interactions", Nuclear Enginee.ring and Design, (1986). 
Schins, H. and GUNNERSON, F.S., "Liquid-Phase Density From Solid State 
Properties", Journal High Temperature-Pressures, (1986). 
Schins, H. and GUNNERSON, F.S., et al., "Pouring of Molten U02 , UC and AL 0 in Solium: Interactions and Debris, Theoretical A"nalysis", JR~-~PRA, TN 1.06.Cl.86. 03, 90, European Lab Report, {January 1986). 
Seif, M.A., RICE, S.L. and MOSLEHY, F.A., "Dynamic Stiffness Analysis in 
Tribocontact", Abstract submitted to the International Conference on 
Wear - 1987. 
Regional Journals 
BISHOP, P.J. and MINARDI, A. "Cogeneration System Potential for Industry in 
the State of Florida", Final Report EIES Report No. 21-1699-032, 49, 
{January 1986). · 
OTHER SCHOLARLY WORKS 
BISHOP, P.J. and MINARDI, A., "Flow Visualization - A Joint Effort Between 
the University of Central Florida and Westinghouse", 1986 ASEE Annual 
Conference Proceedings, Cl eve 1 and, OH, Accepated for Pub 1 i cation in 
June 1986. 
BISHOP, P.J. and MINARDI, A., Abstract of paper entitled "Effect of 
Time-Base of Data on the Feasibility of Cogeneration in an Industrial 
Plant", accepted by ASME. 
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B I SHOP , P. J • and M INAR DI , A. , 11 Tea chi n g Energy Cons e rv at i on Pr i n c i p 1 es 11 , 
Proceedings 1985 Annual Conference ASEE (2), 443-447. 
BISHOP, P.J. and MINARDI, A., "Cogeneration System Potential in the State 
of Florida 11 , EI ES Fina 1 Report, (January 1986). 
GUNNERSON, F.S., HOSLER, E.R., Pasamehmetog_lu, K.P., "Transient Critical 
Heat Flux Behavior 11 , Report No. UCF-ENGR 85-86-1, Final Report of NRC, (August 1985). 
HOSLER, E.R., GUNNERSON, F.S., Janowski, M., and French, B., "Numerical 
Methods for the Analysis of Transient and Two-Phase Cryogenic Systems 11 , 
Report No. UCF-ENGR 85-86-2, Final Report of NASA, (May 1986). 
Johnson, R.K. et al. Surrmary Report of B720 Crash Impact Demonstration, 
FAA publication, not yet available. 
K ITI S, L. and Pilkey, W. D., 11 Reana lys is of Structura 1 Systems 11 , Chapter in 
Finite Element Handbook McGraw Hill (to be published 1987). 
KITIS, L. and Pilkey, W.D., "Modal Synthesis", Chapter in Finite Element 
Handbook, McGraw Hill (to be published 1987). 
KITIS, L. and Pilkey, W.D., "A endant Subs stem Desi n Usin Ritz 
Vectors", ASME Annual Meeting Symposium Proceedings, December 1986 • 
METWALLI, S.M. Ragab, A.A., and Reuada, J., "Preliminary Assessment of 
Image Processing Application to Large Deformation Measurement, 
"Proceedings of the Third Cairo University MOP Conference, Current 
Advances in Mechanical Desi n and Production, Pergamon Press, 53-58, 
December 26-29, 1985 • 
METWALLI, S.M., Shawki, G.S.A., Mokhtar, M.O.A., and Seif, M.A.A., "Direct 
Approach to the Evaluation of Hydrodynamic Journal Bearing 
Characteristics 11 , Proceedings of the Third Cairo University MOP 
Conference, Current Advances in Mechanical Desi n and Production, 
Pergamon Press, 69-78, December 26-29, 19 5 • 
METWALLI, S.M., "Industrial Applications of Computer Image Processing", 
Proceedings of 8th Annual Conference for Com uters and Industrial 
Engineering, Orlando, FL, March ~9- 1, 1 
METWALLI, S.M., Kamel, A.H. and Saheb, A.A., "Surface Roughness Effect on 
Laser Speckles Spectral Density", Proceedings ·of Technical S16~osium 
Southeast on Optics and Optoelectronics, Orlando, FL, SPIE 5-15, 
(March 31-April 4, 1986). 
Pasamehmetoglu, K.O. and GUNNERSON, F.S., Theoretical Considerations of 
Transient CHF, Proceedings of Third International Conference on Reactor 
Thermal-Hydraulics, Rhode Island, 6, (October 1985). 
Solecki, R., Nowotny, H., and RICE, S.L., "Investigation of Role of 
Subsurface Zones in Wear of Materials", Final Report to USDOE, DOE/ER/ 
10910-03, (1985). 
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PRESENTATIONS 
International Meetings 
ANDERSON, L.A., "Co-Chairperson, Unique Power Technical Session", 20th 
Intersociety Energy Conversion Engineering Conference, Miami Beach, 
Florida, (August 1985). 
DESAI, V.H. and Bundy, K.J., Stress Corrosion Cracking of Surgical Implant 
Materials, International Conference on Fatigue, Corrosion Cracking, 
Fracture Mechanics and Failure Analysis, ASM, Salt Lake City, (December 
1985). 
Elmi, S. and HAGEDOORN, A.H., "Investigation of Neuber's Rule in Notch 
Strain Analysis by FEM 11 , International Conference and Expo on Fatigue, 
Corrosion and Fracture Mechanics Failure Analysis, (Dec. 2-6, 1985). 
KITIS, L. and Pilkey, W.D., "Application of Limiting Performance Concepts 
to St ruct u ra 1 Cont ro 1 Prob 1ems 11 , Second I nte rnat i ona 1 Symposium on 
Structural Control, Waterloo, Ontario, Canada, (March 1986). 
METWALLI, S. M., 11 0pt imum Non 1 i near Suspension Systems 11 , presented at the 
ASME 11th Design Automation Conference, Cincinnati, Ohio, (September 
10-13, 1985). 
METWALLI, S.M., Shawki, G.S.A., Mokhtar, M.O.A., and Seif, M.A.A., '"Direct 
Approach to the Evaluation of Hydrodynamic Journal Bearing 
Characteristics", presented at the Third Cairo University MOP 
Conference, Cairo, Egypt, (December 26-29, 1985). 
METWALLI, S.M., "Industrial Applications of Computer Image Processing", 
presented at the 8th Annua 1 Conference for Com uters and Indust ri a 1 
Engineering, Orlando, FL March 19-21, 1986 • 
METWALLI, S.M., Kamel, A.H. and Saheb, A.A., "Surface Roughness Effect on 
Laser Speckles Spectral Density", presented at the Technical Symposium 
Southeast on Optics and Optoelectronics, Orlando, FL (March 31-April 4, 
1986). 
National Meetings 
BISHOP, P.J. and MINARDI, A., "Teaching Energy Conservation Principles", 
1985 American Society of Engineering Education .Conference for Computer 
Aided Engineering, Atlanta, GA, (published in Proceedings Vol. II, p. 
443), (June 16-20, 1985). 
Cai 11 e, G. W. , HOSLER, E. R. , and GUNNERSON, F. S., "Vi sua 1 Observations of 
Flow Patterns through Tube Support Plates of Circular Hole and Trefoil 
Designs", AIChE/ASME National Heat Transfer Conference, Denver, CO, 
(August 6, 1985). 
Chitsaz, B. and MOSLEHY, F.A., "Computerized Displacement Data Analysis in 
Laser Speckle Photography", the 1986 Southeastern Symposium on 
Photomechanics, Orlando, FL (March 1986). 
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DESAI, V.H. Kaufman, M.A. and Pugh, N.E., Studies of Transgranular Stress 
Corrosion Crackin of T e 316L Steel Usin a Load Pulsin Techni ue, 
TMS-AIME FAll meeting, Tornoto, October 1985 • 
HENRY, R.L., "A Two Phase Boundary Layer Investigation of Effects of Heavy 
Rain on Aircraft Performance", Second Annual Workshop on Effects of 
Rain on Aerodynamics, NASA-Langley, (May 7, 1986). 
HOSLER, E. R., "Microcomputer Programs for Thennodynami cs, Part I Programs 
for IBM-PC", ASEE Annual Conference, Atlanta, GA (June 18, 1985). 
MOSLEHY, F .A., "Computerized Generation of Stress Trajectories from 
Isoclinic Fringe Patterns", the 13th Southeastern Conference on 
Theoretical and Applied Mechanics, Columbia, SC, (April 1986). 
MOSLEHY, F .A., "Hybrid Experimental Heat Conduction - Boundary Element 
Method", the 13th Southeastern Conference on Theoretical and Applied 
Mechanics, Columbia, SC, (April 1986). 
Ragab, A.A., METWALLI, S.M., Reuada, J., "Preliminary Assessment of Image 
Processing Application to Large Deformation Measurement", presented at 
the Third Cairo University MOP Conference, Cairo, Egypt, (December 
26-29, 1985). 
Seif, M.A., RICE, S.L., and MOSLEHY, F.A. "Dynamic Analysis of Wear Tester 
Loading Mechanisms", The 1986 Southeastern Symposium on Photomechanics, 
Orlando, FL, (March 1986). 
Regional Meetings 
EVAN-IWANOWSKI, R.M. and Munday, E.G., "Effects Hysteretic Dissipation on 
Forced (Dynamic) Resonance Vibrations". Presented at the Winter Annual 
Meeting of ASME, Miami Beach, Florida, 7, (Nov. 17-22, 1985). 
RICE, S.L., Evaluation of Faculty, ASME Mechanical Engineering Department 
Heads Committee Meeting, Atlanta, GA (March 8, 1986). 
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DEPARTMENT OF MECHANICAL ENGINEERING AND AEROSPACE SCIENCES 
ABSTRACTS OF SPONSORED RESEARCH 
TITLE: A Study of Surface Roughness Effects Caused by 
Cratering Phenomenon 
PRINCIPAL INVESTIGATOR: Dr. Loren A. Anderson 
SPONSORING AGENT: Division of Sponsored Research, UCF 
GRANT NUMBER: 16-26-902 
A B S T R A C T 
A computer study to estimate the thickness of the waterfilm on the 
upper surface of an airfoil in heavy rain has been successful.· A numerical 
program, using a fourth order Runge Kutta method, was developed to trace 
the trajectory and predict the position of the impact of raindrops on the 
airfoil. A Crank Nicholson scheme was used to set up the finite difference 
equations. The convergence of velocity profiles and waterfilm thickness 
were achieved after 24 iterations. The thickness of the waterfilm at the 
i n i t i a l st at i on i s about 0 • 01 mm • A masters the s i s and a f i n al report on 
this work were completed at the end of Summer 1985. 
* * * * * * * * 
TITLE: A Study of the Effects of Cratering on the 
Roughness of a Lifting Surface" 
PRINCIPAL INVESTIGATOR: Dr. Loren A. Anderson 
SPONSORING AGENT: NASA-LANGLEY 
GRANT NUMBER: 16-26-505 
A B S T R A C T 
The overall objective of this work is to understand the effects of 
heavy rain on lifting surfaces to enable pilots to take appropriate flight 
control action when landing in heavy rain. The work is being pursued as a 
joint effort between the United States and Spain, sponsored by NASA-LANGLEY 
and the Spanish equivalent of NASA. UCF is a member of a consortium of 
U.S. universities investigating the heavy rain problem. To date our work 
at UCF has concentrated on theoret i ca 1 analysis of interactions of heavy 
rain with an airfoil in the nonnal range of landing configurations. We 
currently have a Ph.D. student at the NASA-LANGLEY computer facility 
working on a Navier-Stokes analysis of the two-phase flow problem 
associated with an airfoil flying in heavy rain. A masters thesis modeling 
the heavy rain problem at the UCF computer facility was completed at the 
end of Summer 1985. 
Publication: Henry, R.L., "A Navier-Stokes Analysis of the Effects of 
Heavy Rain on Lift and Drag Characteristics of an Airfoil", (Dissertation 
Proposal) 
* * * * * * * * 
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TITLE: Reduction of Peak Energy Demands by Use of 
Thermal Storage Cogeneration Systems 
PRINCIPAL INVESTIGATORS: Dr. Patricia J. Bishop and Mr. Antonio Minardi 
SPONSORING AGENT: Engineering and Industrial Experiment Station 
GRANT NUMBER: 21-2699-074 
A B S T R A C T 
Since the passage of the Public Utilities .Regulatory Act of 1978 there 
is increasing awareness of cogeneration as an energy conservation 
technique. One factor that is of critical importance to determining the 
feasibility of cogeneration systems is the matching of plant demand with 
power generation. Thermal storage is one method of improving the matching. 
This study identified an oil-packed bed system as the best potential 
thermal storage system for use with cogeneration in Florida. Its use would 
be relegated to large cogeneration systems for utilities and manufacturing 
facilities. A preliminary feasibility analysis indicates that the 
oil-packed bed system could make available nearly 60% of the original heat 
input to a peak power cycle. A payback period for the system was 5.6 years 
for a 900 MW power plant. 
Further study is necessary to determine those factors that most 
directly effect feasibility. A computer simulation model to determine 
f eas i bil i ty of the combined thermal storage-cogene ration system is 
important if congenerati on is to be accepted by industry. Cogenerati on 
systems with thermal storage should be much more attractive than 
cogeneration systems alone to industry and utilities. 
A final report of this study was . completed in Fall 1985. Three 
proposals have been submitted this year to: Florida Power Corporation, the 
Governor's Energy Office, and the Electric Power Research Institute to 
c9ntinue this work . 
* * * * * * * * 
TITLE: Study of Thermal Coupling with a Metal Surface 
Subjected to High Intensity Laser Beam Radiation 
PRINCIPAL INVESTIGATORS: Dr. Patricia J. Bishop and Mr. Antonio Minardi 
SPONSORING AGENT: Engineering and Industrial Experiment Station 
GRANT NUMBER: 16-96-706 
A B S T R A C T 
An improved understanding of laser interactions with metal surfaces 
would a 11 ow more extensive use and more efficiency in 1 aser wa.chi ni ng 
pro~esses. Laser drilli~g due to a high intensity laser beam (10 --> 10 
W/m ) exhibits several physical phenomena not readily understood. ~n 
interesting physical phenomena that occurs once phas~ change takes p~ac~ 1s 
thermal coupling between the metal surface and the high temperature 1on1zed 
gas above the surface. Reradiation and conduction enhance heat transfer to 
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the metal surface, but the surface itself is shielded from the laser beam 
by the ionized gas. Experiments indicate that metal reflectivity is 
decreased considerably when thermal coupling occurs. 
The purpose of this study is to .model the thermal coupling phenomena 
to achieve better understanding. Governing conservation equations will be 
written to represent the metal-laser interaction. 
A proposal will be prepared to obtain national funding in the Fall 
1986. This research will also form the basis of a Ph.D. dissertation in 
Mechanical Engineering. 
* * * * * * * * 
TITLE: Investigation of the Temperature Dependence 
of SCC of Implant Alloys 
PRINCIPAL INVESTIGATOR: Dr. Vimal Desai 
SPONSORING AGENT: Division of Sponsored Research 
GRANT NUMBER: 16-29-903 
A B S T R A C T 
Incidences of stress corrosion cracking (SCC) in load bearing metallic 
implants have been reported. sec thus remains a concern for old, new and 
yet to be developed surgical implant alloys. Many studies have been 
performed both under in vivo as well as in vitro type test conditions. 
These tests indicate that extensive time peri ads are required before sec 
can be observed ( 1, 2). Thus both of th.e above type of tests have limited 
usefulness as screening tests. 
Slow Strain Rate (SSR) tests used for determining the SCC 
susceptibility of many industrial alloys have consistently failed to 
indicate sec in implant alloys (3). From a careful examination of this 
litergture it appears that immunity to sec in physiological saline solution 
at 37 C cannot be proven by SSR tests ~nless t~Tre tests are carried out at 
prohibitively low strain rates of 10- to 10- per second (3). There is 
therefore the need to establish a methodology by which old and new load 
bearing implant alloys can be quickly tested and rated for their sec 
behavior. Such a test could a 1 so serve to determine the usefulness of 
various surface treatments such as shot peening, ion implantation etc. with 
respect to SCC behavior. The present study is undertaken with this goal. 
* * * * * * * * 
TITLE: The Chemostress Effect 
PRINCIPAL INVESTIGATOR: Dr. Vi-mal Desai and Or. Stephen L. Rice 
SPONSORING AGENT: Engineering and Industrial Experiment Station 
GRANT NUMBER: 16-96-703 
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A B S T R A C T 
Wear phenomena frequently occur consequent to dynamic interaction due 
to relative sliding of specimen and counterface materials. Several 
mechanisms typically act in parallel to produce wear debris, but it is 
clear that the state of stress in the region of solid contact is important 
to several of these, including adhesion, abrasion · and fatigue. What is 
unclear in this is the role of the "chemostress effect", i.e., the change 
in the chemi ca 1 potent i a 1 of i ans in the near surface environment due to 
mechanically imposed contact stress. The proposed research addresses thee 
significance of this chemostress effect in an experimental investigation. 
Future studies will explore actual manufacturing operations where the 
tribosystem includes tool materials, work materials, and various cutting 
fluids. The goal is the reduction of wear and/or corrosion by fundamental 
modifications in cutting fluids by means of zeta potential control 
strategies. 
* * * * * * * * 
TITLE: Transient Critical Heat Flux 
PRINCIPAL INVESTIGATORS: Dr. Fred S. Gunnerson and Dr. E. Ramon Hosler 
SPONSORING AGENT: U.S. Nuclear Regulatory Commission 
GRANT NUMBER: 16-26-502 
A B S T R A C T 
Critical Heat Flux (CHF) is defined in boiling heat transfer to 
describe the local value of the heat flux at which a characteristic 
reduction in heat transfer coefficient first occurs. In today's 
technology, boiling is of importance both as a means of achieving 
exceedingly high heat transfer rates and of generating steam. A major 
limitation on the thennal design of boiling equipment is the necessity to 
maintain an adequate safety margin between the CHF and the local heat flux. 
Extended operations above CHF level can cause thermal damage. In 
commercial nuclear reactors, the CHF is more likely to be reached during 
abnormal, transient operating conditions, rather than during normal, steady 
operations. Accurate prediction of the CHF under transient conditions, 
therefore, is an important task for the nuclear industry. 
In the subject study, ways of determining the CHF during transient 
conditions were investigated. An original theory was developed to predict 
the CHF during power transients. Additionally, the·important dimensionless 
groups of a transient CHF correlation were identified and a general 
mathematical fonn was developed to correlate transient CHF. 
* * * * * * * * 
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TITLE: Parametric Investigation of MotorTech Hot 
Vapor Cycle 
PRINCIPAL INVESTIGATOR: Mr. Rodney L. Henry 
SPONSORING AGENT: MotorTech 
GRANT NUMBER: 16-26-801 
A B S T R A C T 
This study was accomplished t~rough the use of several undergraduate 
students. A mathematical model to describe the performance of a modified 
gasoline engine was completed. The model allows the manufacturer of this 
engine to determine the effects on performance of various components of the 
engine. 
* * * * * * * * 
TITLE: Mathematical Model for Estimating Transient 
Pressure Surges in a Cryogenic Liquid-Vapor 
System 
PRINCIPAL INVESTIGATORS: Dr. E. Ramon Hosler and Dr. Fred S. Gunnerson 
SPONSORING AGENT: National Aeronautics and Space Administration 
GRANT NUMBER: 16-26-504 
A B S T R A C T 
The Space Shuttle Liquid Oxygen Servicing System is specifically 
designed to transfer liquid oxygen (LOX) between the Ground Storage Tank 
(ST) and the Shuttle External Tank (ET). During the transfer process, 
vapor cavity formation within the servicing system is likely. The 
subsequent collapse of the entrapped vapor has been accredited with 
unpredictable surges in system pressure and, under certain conditions, may 
jeopardize the system integrity. To minimize pressure surges in the LOX 
system, a transient waterhammer-type analysis is often required for each 
potential operating procedure. Unfortunately, methods for predicting 
pressure surges in a single-component, two-phase cryogenic system are not 
well developed. 
The objective o.f the project was · to develop and validate a general 
mathematical model (with associated computer software) for estimating 
transient pressure surges in the single-component, two-phase shuttle LOX 
servicing system. The effects of liquid column separation and vapor cavity 
collapse on peak pressure transients were assessed. 
A computer program originally supplied by NASA, called HYTRAN, was 
modified to incorporate two phase effects into a transient model originally 
developed for single-phase flow only. The revised model has been used to 
predict transient pressure response in the LOX transfer line following a 
sudden valve closure, and the predictions compared with available 
experimental data. The comparisons indicate that the magnitude of the 
initial and subsequent pressure spikes are generally predicted adequately. 
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However, the predicted time of occurrence of the various pressure spikes 
frequently do not correspond with the experimental observations. 
The results of this work are reported in detail in "Mathematical Model 
for Estimating Transient Pressure Surges in a Cryogenic Liquid-Vapor 
System", by P. Pfister, E.R. Hosler, and F.S. Gunnerson, UCF-ENGR 83-84-1 
A second phase of this project was to incorporate the effects of heat 
gain into the analysis. A new computer program, "HEAT", was developed for 
this purpose and it has been used to estimate pressure drops and 
temperature distributions in the CENTAUR transfer line for the shuttle. To 
date, no experimental data are available to verify the predictions of this 
program. 
The results of _ this work are reported in "Numerical Methods for the 
Analysis of Transient and Two-Phase Cryogenic Systems" by E.R. Hosler~ F.S. 
Gunnerson, M.P. Janowski and B.L. French, UCF-ENGR 85-86-2. 
* * * * * * * * 
TITLE: Effect of Magnetic Flux on Condenser Cooling 
Waters 
PRINCIPAL INVESTIGATORS: Dr. E. Ramon Hosler and Mr. Rodney L. Henry 
SPONSORING AGENT: Florida Power Corporation 
GRANT NUMBER: 28-1626-009 
A B S T R A C T 
A number of companies have recently proposed the concept of using 
magnetic flux to treat condenser cooling water of large power plants. This 
demonstration project consisted of operating a boiler and condenser system 
to determine the effectiveness of this treatment. The experiment provided 
~ side-by-side comparison of two different types of magnetic treatment and 
untreated water. Measurements included thickness of deposits formed on 
condenser tubes, chemical analysis of deposits, and physical 
characterization of deposits. 
The results indicate that there may be less deposits formed with the 
magnetically treated water, but not significantly less. The chemical 
aria lysi s showed no differences in the deposits from untreated water and 
magnetically treated water. The physical characterization of the deposits 
indicated that deposits from magnetically treated water were less adherent 
to the tube surface than deposits from untreated water. This effect might 
make the mechanical cleaning of the condenser using magnetically treated 
water easier. 
~ The results of this work are reported in detail in "An Investigation 
of the Effects of Magnetic Flux on the Prevention of Condenser Tube Seate 
in Seawater" by E.R. Hosler, R.L. Henry, and M.A. Nihme, UCF-ENGR 84-85-2. 
* * * * * * * * 
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TITLE: Dynamic Analysis of Flexible Mechanisms by a 
Combined Transfer Matrix Finite Element Method 
PRINCIPAL INVESTIGATOR: Dr. Levent Kitis 
SPONSORING AGENT: National Science Foundation 
GRANT NUMBER: 16-26-401 
A B S T R A C T 
Accurate and computationally efficient methods for elastodynamic 
mechanism analysis will be developed by a hybrid approach combining the 
transfer matrix method of structural analysis with the finite element 
method. Transfer matrices derived from continuum models will be used to 
obtain improved stiffness matrices in a finite element formulation. Other 
possible combinations of the two methods wi 11 be studied to arrive at a 
combined approach suitable for linkage dynamics applications. Numerical 
methods of solution will be developed and evaluated. 
* * * * * * * * 
TITLE: Integration of Optimization in Computer 
Aided Design 
PRINCIPAL INVESTIGATOR: Dr. Sayed M. Metwalli 
SPONSORING AGENT: Engineering and Industrial Experiment Station 
GRANT NUMBER: 16-96-708 
A B S T R A C T 
The research project intends to devel ope and test a new promising 
technique of optimization. The technique is simple so that it can be 
implemented on a personal computer. Upon its successful test, the 
technique will be integrated in the computer aided design process. 
External funding will be sought for the integration and further development 
of the technique. 
* * * * * * * * 
TITLE: Tribotester 
PRINCIPAL INVESTIGATORS: Dr. Stephen L.· Rice and Dr. Faissal A. Moslehy 
SPONSORING AGENT: University of Central Florida Division of 
Sponsored Research 
GRANT NUMBER: 16-26-901 
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A B S T R A C T 
The object of this project is to develop a general purpose tribometer 
with operational capability in both oscillatory and constant velocity 
modes. Dynamic solid contact between specimen and counterface materials is 
accomp 1 i shed by means of a rectangular-sectioned pin running against a 
rotating disc. Normal load (nominal contact stress) is variable by means 
of a unique governor mechanism which has been specially designed to provide 
optimal stiffness characteristics. The apparatus is/will be used in data 
acquisition with a computerized laser speckle · metrology system for 
subsurface zone characterization of wear specimens of various materials. 
* * * * * * * * 
127 
DEPARTMENT OF MECHANICAL ENGINEERING AND AEROSPACE SCIENCES 
ABSTRACTS OF UNSPONSORED RESEARCH 
TITLE: A Study of a Blunt Nose Body with a Forward 
Facing Jet and Varying Spin R~tes in Supersonic 
Flow 
PRINCIPAL INVESTIGATORS: Dr. Loren A. Anderson and Professor James K. Beck 
A B S T R A C T 
The purpose of this proposed work is to increase fundamental knowledge 
of lift and drag characteristics of a supersonic, rotating blunt body. A 
pre-proposal (White Paper) entitled "An Experimental Study of Supersonic 
Flow Over a Blunt Nose Body with a Forward Facing Jet and Varying Spin 
Rates 11 was submitted to NASA-LANGLEY on February 26, 1985. A method of 
rotating a supersonic model in the UCF Supersonic Wind Tunnel is suggested. 
Current technology and off-the-shelf model parts are incorporated in the 
pre-proposal. Flow visualization using · an existing Schlieren system is 
proposed. 
* * * * * * * * 
TITLE: Hypersonic Fluid Flow 
PRINCIPAL INVESTIGATOR: Dr. Loren A. Anderson 
A B S T R A C T 
The objective of the proposed research program in hypersonics is to 
respond to the interest in hypersonic flight vehicles by NASA and DOD. It 
is proposed to expand the existing curriculum in Engineering and Applied 
Mathematics toward the study of hypersonic viscous flow phenomena. Three 
research tasks are envisioned in the first phase of the program: (1) 
effect of mass addition on the boundary layer of a blunt body at hypersonic 
speeds, (2) hypersonic convection - enhanced thermal energy dissipation and 
(3) physics of turbulence in high speed flows. Should additional contract 
funds become available we will evaluate the opportunity to participate in 
the Aerospace Plane program. 
* * * * * * * * 
TITLE: Numeric Study of Hypersonic Viscous Flow Past a 
Blunt Body with Mass Transfer 
PRINCIPAL INVESTIGATOR: Dr. Loren A. Anderson 
A B S T R A C T 
The purpose of this work is to respond to increased attention to the 
effects of wall mass transfer on the blunt body flow field. Two research 
tasks are proposed: (1) numerical solution of the hypersonic flow past a 
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sphere with stagnation point mass addition and ( 2) viscous shock 1 ayer 
solutions for hypersonic sphere-cones with mass addition. A pre-proposal 
(white paper) describing our suggested approach to these research tasks is 
currently being circulated at NASA Langley. 
* * * * * * * * 
TITLE: An Experimental Investigation of the Transition 
Phenomena on a Wetted Airfoil using a Laser 
Doppler Velocimeter 
PRINCIPAL INVESTIGATOR: Dr. Loren A. Anderson 
A B S T R A C T 
The purpose of this work is to experimentally examine transition from 
laminar to turbulent fl ow in the boundary 1 ayer on an airfoil. A new 
scheme incorporating water injection through the airfoil surface to 
simulate heavy rain and a test technique utilizing the non-intrusive 
velocity measurement accomplished with the laser velocimeter are proposed. 
A pre-proposal (white paper) describing our suggested approach to these 
research tasks is currently being circulated at NASA Langley. 
* * * * * * * * 
TITLE: Laser Doppler Velocimeter 
PRINCIPAL INVESTIGATOR: Professor J.K. Beck 
A B S T R A C T 
The purpose of this effort is to assemble and place into operational 
status the recently acquired LDV system. The LDV is a two-eolor, five-beam 
configuration capable of measuring the three orthogonal components of 
velocity at a point, simultaneously. The optics and laser are mounted on a 
traversing mechanism having a resolution on the order of microns. A 
microcomputer controls the traverse table and acquires the data. It is 
estimated that the effort is 75-80% complete; the computer is currently 
being readied for service. 
* * * * * * * * 
TITLE: Investigation of Stress Corrosion Cracking by 
Load Pulsing 
PRINCIPAL INVESTIGATOR: Dr. Vimal Desai 
A B S T R A C T-
Stress Corrosion Cracking (SCC) susceptibility of an alloy is usually 
studied either by Fracture Mechanics Approach or by Slow Strain Rate 
Method. A newer approach, called the Load-Pulsing Technique, leaves 
permanent deformation markings on the fractured surface showing advancing 
crack tip positions with time. These markings can be observed under 
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Scanning Electron Microscope (SEM). The Load-Pulsing Technique has two 
major distinctions. First, the parallel markings can be seen only within a 
grain since the cleavage-like cracks would have to be re-initiated in each 
new grain. Second, Load-Pulsing acts as a microprobe which can lead to a 
better understanding of th SCC phenomena. This investigation aims to use 
the technique as a probe to understand the mechanics of Transgranular-SCC. 
* * * * * * * * 
TITLE: MTS Universal Testing Machine 
PRINCIPAL INVESTIGATORS: Dr. A. Henry Hagedoorn and Mr. Wang 
A B S T R A C T 
Determine the properties of the cyclic stress-strain curve with block 
testing. Investigate mean strain effects on the strain-life curve. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
* * * * * * * * 
Multi-use Power Cycle 
Dr. E. Ramon Hosler 
A B S T R A C T 
This project involved the development of a power cycle application of 
a gas absorption system using carbon dioxide as the working fluid and 
potassium carbonate/potassium bicarbonate solutions as the absorbent/ 
carrier fluid. The eye 1 e has potentially si gni fi cant therma 1 efficiency 
advantages compared to a conventional steam Rankine cycle operating between 
the same temperature limits. 
The current research is to design a prototype system to obtain 
operating data to demonstrate that the theoretical advantages of the cycle 
can be realized in practice. 
* * * * * * * * 
TITLE: Two-Phase Flow 
PRINCIPAL INVESTIGATOR: Dr. E. Ramon Hosler 
A B S T R A C T 
This project is to develop methods to predict two-phase flow patterns 
and pressure lossed in complicated geometries such as tube and shell heat 
exchanges based on the results of inexpensive low pressure air-water 
experiments. Such experiments can be run for a very small fraction of the 
cost of a prototypical high pressure experiment. 
A low pressure air-water test facility _has been constructed and is 
being used to gather pressure drop and flow regime data to compare with 
prototypical experiments conducted at other laboratories. Comparative 
analysis of the results should permit developing of appropriate modeling 
parameters so that the low pressure results may be applied to high pressure 
design situations. 
* * * * * * * * 
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TITLE: Modal Analysis and Dynamic System Response 
PRINCIPAL INVESTIGATOR: Dr. Sayed M. Metwalli 
A B S T R A C T 
A new frequency domain technique is further eva 1 uated by numeri ca 1 
testing for the modal analysis obtained from dynamic system response. The 
response of the system is simulated in the frequency domain and the modal 
properties are extracted using the new technique. The effect of simulated 
noise on the real and imaginary parts of modal properties are then 
evaluated. 
* * * * * * * * 
TITLE: Test of !AX-Image Processing Language 
PRINCIPAL INVESTIGATOR: Dr. Sayed M. Metwalli 
A B S T R A C T 
!AX-Image Processing Language is a powerful high level language which 
performs numerous complex functions on images. The language will be tested 
using several applications in mechanical engineering. This will be 
achieved by developing macros consisting of IAX functions. Results will be 
compared with other techniques. Extra support is sought from IBM to help 
in ~onducting this research. 
* * * * * * * * 
TITLE: Effect of Surface Waves on Laser Fluorosensor 
Operation 
PRINCIPAL INVESTIGATOR: Dr. Sayed M. Metwalli 
A B S T R A C T 
. This project is a special task in the grant "Development of Laser 
Fluorosensor Techniques for Remote Detection, Identification and 
Quanti fi cation of Oi 1 Spi 11 s in Marine Environment 11 • It was observed that 
sea wave motion affects laser induced Raman backscatter wave forms. It is 
then intended to quantitatively account :for that effect so as to render the 
ident i fi cation of oil spills more accurate. The main approach is the 
deconvo 1 ut ion of the effect of the joint high-slope probability density 
func"tion on collected signal. 
* * * * * * * * 
TITLE: Computer-Aided Engineering: Image Recognition 
PRINCIPAL INVESTIGATOR: Dr. Sayed M. Metwalli 
A B S T R A C T 
The objective of this project is t~ assess and evaluat~ the accuracy 
of an image recognition process to monitor large deformation. Surface 
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gri ddi ng technique is used to measure strains in pl ast i ca 11 y deformed 
bodies. Employing appropriate image processing and recognition techniques, 
the difference between deformed and undeformed grid would be obtained. 
Comparison with physical measurement is intended to evaluate the proposed 
technique. 
******** • 
TITLE: Image Processing Applications in Engineering 
PRINCIPAL INVESTIGATOR: Dr. Sayed M. Metwalli 
A B S T R A C T 
This work represents a few industrial applications of computer image 
processing. The first application 1 s concerned with materi a 1 testing and 
evaluation of mechanical properties for strength and quality control 
applications. The application involves computer processing of a deformed 
and undeformed grid on the material and generates elastic deformation 
properties and variations. The second application considers the effect of 
surface quality on laser speckle images. This deals with the computer 
processing of these images and thus finding the effect of surface quality 
on the spectral density of laser speckle images. 
TITLE: 
PRINCIPAL INVESTIGATOR: 
* * * * * * * * 
Flywheel Optimization Under Speed 
Fluctuation Effects 
Dr. Sayed M. Metwalli 
A B S T R A C T 
An optimization method is devised to find the optimum profile of 
flywheels subject to different levels of angular acceleration representing 
the rate of speed fluctuation. To minimize the effect of the speed 
fluctuation, the optimum shapes possess maximum inertia per mass while 
satisfying suitable uniform equivalent stress distribution. The stresses 
are evaluated in nondimensional form by a matrix inversion. Equivalent 
nondimensional stresses which include radial and tangential components due 
to rotation and the shear generated by acceleration are obtained by 
distortion energy theorem. The effects of -geometrical and operational 
parameters on the optimum profile are demonstrated. 
* * * * * * * * 
TITLE: Computer-Aided Design o·f Multiple Cluster 
Planetary Gear Trains 
PRINCIPAL INVESTIGATOR: Dr. Sayed M. Metwalli 
A B S T R A C T 
A computer-aided design program is developed in this work to optimize 
multiple cluster planetary gear trains. The procedure utilizes a 
technique which allows the continuous selection of planetary gear _train 
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ratios. This eliminates the problem of specific integer gear train ratios 
previously required for the assembly of such trains. The optimization is 
thus possible over continuous ratio variation • . 
* * * * * * * * 
TITLE: Laser Speckle/Detector System 
PRINCIPAL INVESTIGATOR: Dr. Faissal A. Moslehy 
A B S T R A C T 
A feasibility study has been conducted to investigate the potential of 
using fiber optics in the control of the alignment of a common aperture 
optical detection system. The common aperture structure (that uses laser 
radar) requires precise alignment of optical components. To maintain the 
alignment, laser speckle interferometery is suggested to detect and monitor 
any component movement. The speckle pattern generated by reflecting light 
from a support structure will change if the structure moves even a fraction 
of a micron. An optical fiber is used to guide light from a laser to a 
surface and also recapture the reflected light from the surface. 
A computer program that computes the cross-correlation between two 
images has been developed; however, no actual experiments were conducted 
because the digitizing camera was not available at that time. 
Since the correlation between two images of the object at two 
d.ifferent states yields the displacement information, this study will be 
extended to investigate how the speckle generated from reflected light from 
a surface can be used to control the movement of the surface. 
* * * * * * * * 
TITLE: Investigation of Wear of Materials by 
Laser Speckle Metrology 
PRINCIPAL INVESTIGATORS: Dr. Stephen t. Rice and Dr. Faissal A. Moslehy 
A B S T R A C T 
Repetitive solid body contact generally leads to the development of 
near-surface zones of unique composition and structure. Depending upon the 
specimen/counterface material pair, and on contact conditions such as 
nominal stress level, sliding velocity, ·stiffness, environment, etc., these 
zones develop to quasi-equilibrium dimension, compos_ition and morphology. 
, The research objectives inc 1 ude the deve 1 opment of 1 as er speckle 
techniques to determine near-surface zone characteristics, including both 
equilibrium characteristics and real-time zone growth behavior. 
Experimental techniques will be refined by work with metallic materials 
which previously have been fully characterized. The technique then will be 
applied to ceramics and metal-ceramic composites being developed for 
advanced heat engines. The fi na 1 objective of the project is the 
development of an engineering model for wear, based upon non-contact 
measurements of near-surface zone response for such material pairs. 
* * * * * * * * 
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DEPARTMENT OF MECHANICAL ENGINEERING & AEROSPACE SCIENCES 
ABSTRACTS OF MASTER'S DEGREE RESEARCH REPORTS & THESES 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
A Computational Model To Estimate The Thickness 
Of The Waterfilm Due To Rain On The Upper Surface 
Of An Ai rfoi 1 
Padmanabha R. Chappidi 
Dr. Loren A. Anderson 
A B S T R A C T 
Based on a two phase boundary layer approach, a computational model is 
proposed to estimate the thickness of the waterfilm due to rain on the 
upper surface of an airfoil. The coupline bet~een the air boundary layer 
and the water film is established by the conservation of mass and momentum 
at the interface. By a simple coordinate transformation, the interface is 
conformed to the finite difference grid system. Trajectory analysis of a 
raindrop of lmm diameter shows that the impingement of drops is high near 
the leading edge of the airfoil and decreases downstream. The finite 
difference equation of the air/water film are based on a Crank-Nicholson 
scheme. The solution of finite difference equations at the initial station 
indicates a film thickness of O.OlrTITl. Marching down-stream along the 
surface of the airfoil, stability problems in the finite difference 
equations are experienced aft of the ~4% chord station. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Computerized Displacement Data Analysis in 
Laser Speckle Photography 
Bijan Chitsaz 
Dr. Faissal A. Moslehy 
A B S T R A C T 
Laser speckle photography is an experimental technique which provides 
a non-contact mean for direct measurement of in-plane displacements of 
objects subjected to different loading conditions. It requires a camera 
system to record two images of the object that is i 11 umi nated with 1 aser-
1 i ght on a high resolution film. The double-exposure film (specklegram) is 
a permanent record of the displacement information of the object. 
Point-by-point analysis of the specklegram will yield the displacement data 
but it requires considerable time to complete the data reduction. 
An automated data analysis system is developed and described in this 
report. HeNe laser and a computer-controlled translation stages holding 
· -the speckl egram represent the first part -of the system. A 1 i near di ode 
sensor is used to digitize the generated fringe pattern. Finally, a 
microcomputer and a spectrum analyzer are used to perform the analysis. 
The system has been successfully applied to the computation of 
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displacements of a cantilever beam. Comparisons to related theoretical 
results indicate that the system is indeed a viable cue and may be used for 
more complex displacement analysis. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
A Performance Comparison of Solar Radiation 
Predictive Models for both Fixed and 
Tracking Surfaces 
William F. Marion 
Dr. Loren A. Anderson 
A B S T R A C T 
Five different solar radiation models were evaluated with respect to 
estimating the diffuse solar radiation received by both fixed tilted 
surfaces and for three different sun tracking schemes suitable for 
photovoltaic applications. 
Using solar radiation data for a six month period collected at the 
Florida Solar Energy Center, some of the models were shown to give good 
agreement for fixed tilt applications, while all of the models were shown 
to underestimate the diffuse radiation for tracking surfaces. Seasonal and 
time of day effects were also shown to exist. 
TITLE: 
. CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Computer Modeling and Design of a State Space 
Feedback Control System for a Process Veneer 
Dryer 
Allen D. Nease, Jr • 
Dr. Levent Kitis 
A B S T R A C T 
This thesis describes the design of a state space, feedback control 
system for a process veneer dryer. The input variable is dryer atmospheric 
temperature and the output variable is veneer moisture content. As usual 
in the design of control systems for real-world processes, the biggest task 
was modeling the system to obtain the system different i a 1 equation and 
st~te space representation. The system equation derived from the model was 
checked against the behavior of the real-world system using the Advanced 
Continuous Simulation Language (ACSL) software package run on a VAX 11/750 
computer. From the system equation a state space control system was 
developed and checked for validity by computer simulation. 
The system was successfully modeled using an intuitive block design 
approach. It was shown that the dryer is controllable and that the state 
· space cont ro 1 theory can be used to design a workab 1 e feedback cont ro 1 
scheme. 
* * * * * * * * 
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TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
The Effects of Magnetic Flux on Suspended 
Particles in Seawater 
Mohammed Nehme 
Dr. E. Ramon Hosler 
A B S T R A C T 
A study was conducted to investigate the effect of magnetic devices on 
the preci pi tat es in a condenser's tubes when seawater is used as coo 1 i ng 
water. This test was necessary to evaluate these devices as possible 
replacements for conventional methods of water treatment. 
In the test program, a sma 11 condenser was operated with conditions 
similar to utility condensers. This condenser was , modified to include 
twelve tubes. The inlet water box was divided to provide for two parallel 
magnetic water treatment streams, and one control untreated water stream 
for comparison purposes. With and without the use of a magnetic device, 
the chemical analysis and the thickness of the deposits showed no 
significant difference. The only difference that was observed in these 
deposits was their crystallogical structure. 
When the magnetic device was in place, deposits were flaky 
{powder-like), chipped, and showed no strong adhesion to the inner surface 
of the condenser's tubes. Without the use of a magnetic device, deposits 
were flocculated, hard, and crusty. 
This thesis proposes a theory which may help explain the differences 
in the deposits. The theory will include homogeneous nucleation to explain 
the physical changes of the deposits. The discussion will also postulate 
how well the magnetic energy improved the homogeneous nucleation process. 
A method of analysis is proposed which demonstrates how the critical radius 
of a nucleus is affected by a magnetic field. 
TITLE: 
CANDIDATE: 
FACULTY ADVISOR: 
* * * * * * * * 
Proposals for Energy Conservation Measures for a 
Specific Small Business 
Scott W. Snapp 
Dr. Loren A. Anderson 
AB ST .RAC T 
A case study into energy conservation measures for a specific building 
has been made. Primary emphasis is directed towards conserving energy 
necessary for heating the building. 
Once the building outlay and the scope of energy usage trends are 
established, different conservation actions are considered. Extensive 
measurements and observations on the building were made to gather data on 
areas, materials, thicknesses, and means of heating the building. The goal 
. of such action was to compare the magnitude of heat loss from different 
sections of the building. With this information it can be understood where 
to insulate, and the significance of air leaks so that appropriate action 
can be taken. 
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To improve the way that the present energy sources are uti 1 i zed, 
suggetions are made to enhance the furnace efficiency, revamp the heating 
system to eliminate the more expensive electric heat, and supplement 
heating requirements ·by burning the waste oil that is available. The 
possibility of using solar and wind energy is introduced for future 
consideration. 
At present, heating costs are about $4300 per year. As an indication 
of the significance of the research, the resulting savings the first year 
would be $4200, and annually thereafter, $2900, achievable with an 
estimated investment of $9200. 
* * * * * * * * 
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